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PREFACE, 





= A very great majority of the residents in 
Upper’ India, 7. ¢., the North-Western Provinces, 
the Panjab and Oude, look on Irrigation as abso- 
lutely hegossany to cultivation in these Provinces, 
and will doubirtho correctness of the theory I here 
broach. Ifhowever, while doubting, they will give 
the system a fair trial, I feel assured they will 
find good roason for altering their opinions. 
ALT. 0. 
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mtr a.téme when extensive irrigational works are boing’. : 


“earried out and mbre proposed, it imy not. be cut of place. 
"to consitler to what extont such ‘works: are. requiged, and. 
y what quantity a t water is tiseful, or peer © ta crops in. 
*-goneral, 


Tt aye in the “fst plese bé as well dolisides the. 


s general condition of land ‘and the present system of culti= | 
“vation of ‘both ‘ivrigable and unirrigable Iands." I shall”, 
* here, whore not otherwise’ mentioned, refer more particu 
“Iarlycto tho'rubbes. crops, and take wheat as:an example, 
it'being tho most: valuable of these crops. aa a ‘food for. 
camamy aa gf GA 
he sail of gultivated. fields. has ‘lying immediately... 
-Atlow. the cultivated surface soil. # hard layer or crust; 
this is'not'a notw’l; but an artificial, formation, onused by 
“the iaading of mon and cattle, and the pxessure of the eple 
so, the Plough. - This is called by farmers - dn England the. 
‘pon, and, is Anode ‘natives by, the: word | ¢ towa,' i 
whieh: is: almost identical in moaning. : “This -pan is. 
: denser: in, st f 
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stiff foams.is almdsv-impermeable to water’ the roots of 
cereals can hardly force their way into this pan. 

As the irrigable land is prepared in‘ this country 
for sowing by being ploughed and re-ploughed about 
three or four inches deep, the cereats aie limited to, a 
little more than this depth of soil it which to seek moisture 
and nourishment, and this too in a soil impoverished by,~ 
yearly cropping. The moisture quickly evaporates from 
this loosened upper layer of soil above the pan, and imi- 
gation becomes necessary to keep the plants alive. : 

I believe indiscriminate irrigation to be the bane of 
Tndian farming, for as long as a cultivator can, by scratch- 
ing the surface soil and swamping it ‘with water, get a 
crop of,four or five-fold the amount of the seed Gown, he 
lets things follow the old-course, and does nét trouble 
himself to look about for a better syste? 

Below this pan the soil is generally more free and Spat 
and contains moisture held there by capillhr) attraction ; 
the amount of water is small, as most of the vain falling 
on the land or water supplied by irrigation is evaporated 
from the surface or taken up by the crops before prasing 
through the pan. 

All porous soils have a greater or less power of capil- 
lary attraction ; the smaller the particles cgmiasing the 
soil the less will bé& the power of capillary atiractiGn_ 
possessed by it, Thus clay soils, whith can be rubbed 
info an almost impalpable power, have a much less power 
of: capillary attraction than gritty sandy soils; but whilst 
clay or loamy soils have a less power P of capillary attrac- 
tion, they have a greater retentive power for moisture, 
that is, they will retain moisture lopger when once it has ° 
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penetrated into them, and will nob ¢o soon lose 4&by 
evaporation or filtration. 
We have a familiar example of capillary attraction in 
a flower-pot. If we fill a flower-pot with dry loose earth 
ang Place it in 9 shallow pan of water, moisture will rise 
in ‘the flower-pot by capillary attraction to the surface of 
the soil, altfough much higher than the water was in the 
pan. If hotvever, instead of a, flower-pot, we use tubes, 
we can ascertain what height the water will rise in dif- 
ferent desctiptions of soils. 
lain falling on th surface requires some time to pene- 
trate”the hard pan, and should hot sunshiny weather suc- 
ceed the falls of rain, the greater part of the water is evapo- 
zated. In Upper India it 2equires a heavy fall of rain, or 
rather a, dentinuange of wet weather, to produce what the 
natives call the ‘nililuan,” or meeting of the surface water 
with the, water held by capillary attraction in the lower 
strata of thé sdil, befbw or in the lower part of the pan. 
As I said before, under the present system irrigation is 
required to keop the plants alive, This irrigation tonds - 
0 coxsolidate the soil, the smallor particles being washed 
into any fissures thoxe may be in tho pan, and the surface 
soil binds together, ‘Tho roots of plants, however, require 
air as wallas water, but the air can hardly penefrato the 
eve almost hermetically-segled surface soil. Weeds grow 
amongst the crop, ‘hud in loging these out the soil is loos- 
ened’. Hero we seo the “aso of weeds, in the absencg of 
which the surface soil would nob bo stived. Whon the 
crops axe cut, thore'is a Little ‘grass, which is ‘oaten off by 
cattlo, after which the bare fiolils ave left a smooth har 
‘dened surface, almos#imporvious to aix and moisture, 
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Phe morp waterbas been supplied to the land by irriga- 
tion,the more parched the land becomes when the crops are 
yemoved and irrigation ceases, Solar heat is reflected 
from the hardened surface of the soil and heats the air, 
causing the hot wjnds; the direct rayg of the sun having 
very little effect in raising the temperature of the air. 

Tt is difficult to say what amount of water ts appliod to, 
irrigated lands, but where the fields are inhgated from 
wells I think we may calculate the amount of water to 
be about two inches for each irrigation , so by qbubling the 
number of times the lands are irrigated we got a Yair 
approximation of the depth in inches of the water, supplied 
to the land. As the land invigated fron wells is genorally 
watered three or four times during the growth of the crop, 
we may consider it receives a depth of, six, or cight inches 
of water. F ~ 

I believe where canal water is used, very much more 
water is applied to the land than w&ere vrater has to be 
drawn from wells, and if Tam correct in my vending of a 

- tabular statement in a late Government of India, Guzetle, 
the amount of water supplied by the Ganges Canal dgwing 
the month of February last was equal to a dopth of six 
inches over the whole of the irrigated aren, 

There is a Report on Tank Invigation in, Alporo and 


Mhairwarra, by Lieutenant Home, R. Ei Sn No, 4, Vol. AL 


second series, “ Selections from Records of Govenfment, 
Nv.P.,.” and alettor from Major Stewart, RE, fortvarding 
the said Report, in which he says -—“The average raquired 
to inrignto ono acre is shewn by * Lieutenant Home 
to be 177,261 cubic foot, whereas in “our calculations 
we have allowed 200,000 to 300,009, and generally the 
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latter.” Now 177,261 cubic feet porfacre ig, equal’ to 
a depth of 407 feet, and the 800,000 cubic fect is 
neatly 7 feet, say 80 inches, ‘This seems excessive, as 
one inch depth of water over an acre of ground 
ig Bpwards of 100 tons in weight; so qvery inch of rain 
that falls, or water that is applied to the land by 

irrigation, sipplies upwards of 100 tons of water to the 
acre. By weighing the produce of a few square yards of 
churree (jowax),* I calculated the weight per acre of the 
crop, when‘at its full growth and full of sap, to bo about 
106 tons, The amoent of water in chutree out green for 
entitlé is about 80 per cent of the total weight of the ciop ; 
and an inch of water, being say 100 tons, the crop only 
containg eight-tenths, 2, ¢, four-fifths of an inch of water, 
A. good ‘crop of heat with its straw, at the time of its 
greatest suceilensy, just before the formation of the blos- 
som, may, weigh about ten tons: this may contain about 
76 per cent.,or threffourths of one-tenth of an inch of 
water, or say ono-tonth tho amount taken up by churree. 
In round numbers, we may say a crop of jowar, bajra, or 
maizceretaings ono inch, and a rubbeo crop only ono-tenth 
of an inch of water when at its full growth. 
As plants, however, loge a great quantity of water by 
evaporattiondyom, their leayes, the above-montionod amount 
tf water Would bo altogother insufficient for their support. 
Mr. Lawes fountl from experiments carried out in Eng- 
load, that common plants (wheat, barley, boans, pens ypd 
clover) exhaled during five months of growth mora than 
200 times their dry ‘weight of water, A crop of wheat of 





* Molous Sorghum. 
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19bughels of 60 hs, equal to half a ton of grain, is, I 
believe, greatly above the average of the whoat crops 
now grown in Upper India To grow o crop of half 
ton per acre with its straw,—which may be pub down 
as double the weight of the giain, or 1 ton—total 
weight of grain and stiaw, 14 tons,—would require $00 
tons or 8 inches of water in England; if we allow the, 
amount of water exhaled or evaporated from tho crops 
to be in India double what it is in England, the 
crops would require to absorb fiom tho soil 800 tons, 
or 6 inches depth of water. The water evaporated 
fiom the crops would noi alltbe lost to the goil,’as a 
great amount of it would be yetmned in dow and 
vein I do not think there would be any ditfliculty in 
retaining double this amount of water in tho soil, if 
the pan were broken up and the soil. Geeply ploughed ; 
and I believe it would be a simple ‘mattor with the 
aid of manure, which can be hadin anf quantity, to 
raise the average of wheat crops in Upper India to 
one ton, or say 87 bushels por acre, The soil and 
sub-soil in many parts, for instanco Rohileund» is a 
vich alluvial deposit, and only wants thorough oulliva- 
tion to make it one of the most productive im tho 
world ; and the climate during the timo tho cereals 
ave growing is all that can bo deat to bring hom 
to perfection. 

A lair index, however, to the sastad of water tequirgd 
by the wheat and other rubbee mops is obtained by 
observation of unirigated lends, most be which aro light 
sandy soils called “ bhoor.” 

Under the present aystom of fying in Upper India, 
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C71: ' 
with an averago rainy season and col@-treathor rains, crops 
of wheat and barley are obtained from theselands, Being 
light soils, they are ploughed deeper than irrigated lands, 
perhaps six inches decp, and the water that 1emains in the 
sub-soil, togother with the cold-weather yain,is sufficient to 
raise the crops ; and theso bhoor lands have some grass on 
bhom roaghoat the hot weather which tho irigated 

* lands have not. I allow the crops on these bhoor lands 
are light, bub this is from a want of manure and a defi- 
ciency of whter, which can be remedied. 

ese unirrigated®land crops are in a great mensure 
dependent on the cold-weather rains, If we can retain in 
them the moistw*e from the regular monsoon rains, we shall 
be indopondent of what may fall in the cold weather I 
know of nd reason gufficiently valid to deter experiments 
boing made ab ontg on these lands on an extensive senile, 

The avaiage rain-fall during the rains may be from 20 
to 80 inches, 4infd the @old-woather rain from 1 to 3 inches. 
I believe, with an improved system, one-half, or even less 
rain, would be ample. 

Myereason for this belief is, that a greater part of the 
wator which falls on theso soils, ctther runs off tho smfaco, 
or is lodged on, or in tho soil, so near the surface above tho 
pan, that djs lost by evaporation baie i can penetrato 

Atito the sub-soil, 

Now if these light soils, which are much less retentive of 
mpistnre than imigable lends, can retain sufficient mais- 
ture to produce a crop, succeeded by some soanty herbage, 
during the ho weather, what necessity can there be for inti- 
gating soils of a closer textyre, which have a greater power 
of retaining méisture? I maintain that if we prevent the 


s@ . 


ar 


a 


e 


[8 ] 


rain runnigg off LEB Ind, and as much ag possible provent 
evaporation and use manuve, the annual rain-fall even in 
dry soasons will be found sufficient to produco even better 
grain crops,than are now obtained by irrigation under tho 
present system. irrigation applies water to the surface 5 
crops do not want water on the land, but in it, 

It is a mistake to supposo that a greab amgunt of water, 
is requived for either khureef or rubbee crops. We see * 
every year both descriptions of crops damaged if water 
lies about their stems: the chilling effect of water evapo- 
rating about the stems of the crops i# always more or fess 
detrimental, Cotton in particular suffers from this. What 
plants chiefly require is a deep porous afd somewhat moist 
soil, in which their roots- can strike downwards to 
such a depth as to be unhffected by dyought axfd the heat 
of thesun. The rootsof wheat will peptirate four feet, or 
even more, in a loose open soil, and as long as theye is mois- 
ture in the soil within the reach of tho rodt there is no 
fear of the plant dying for want of water. 

To obtain » deep moist soil, in the first place the land 
must be ploughed or stirved up deeply, so that the rain 
‘will sink into it to a depth from ae it will not readily 
be evaporated. 

The rain-water will pass shot tha, Iogsancd soil by 
gravitation, leaving the soil moist, and as tho Upp 
surface soil is dried by evaporation caifsed by the heat of 
the sun, the water lost by evaporation will be replased by 
water rising in the loosened soil by capillary attraction, 
exactly as oil rises in the wick of a lamp. « 

Tho loss of water by evaporption would 1end to dry 
the soil; but as solar heat would» be absorbed by the 
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loosined goil during the day, andevaliated during the 
night, and the surface consequently cooled by tho radia- 
tion, wo should have a copious dow deposit, from tho 
vapour in tho atmosphere caused by avaporation during 
the day. . 

“Tho advantage of allowing as much rain-wator ag pos- 
siblo to peptrate to the sub-soil bofore it has timo to 
evaporate will be sufficiently evident when I mention 
that from experiments carricd out in the temperate cli- 
mato of Eygland, during a period of eight years, it was 
asdortained that of mmean yearly rain-fill of 26:49 inches, 
the quantity evaporated was 15:20 inches, and only 11°29 
inches filtered into the sub-goil, It is shown in the samo 
exporiments, that whilst in the month of February, from 
an average rain-fall of 1971 inches only 0:424 inch was 
lost by ovayforation, from a moan fall of 9°556 inches in 
June, July, August and September, the loss by cvapora- 
tion was 9:080! Wat thon must be the amount of loss 
by evaporation in India? 

What tho required depth may bo, to which land should 
bo stipred, will vary with the description of the soil ; thus 
close-grainod soils, having a greater xetontive power for 
wader, will nol require £0 be stirred so deoply as looso 
sandy soils which possess that power in a loss degroo. 
Ja sandy soils We must make up for the want of retonlive 
powor by deeper stirring, 

The propor depths to ensure crops on tho differont sgils 
can best be found out by direct gxporimonts on tho 
soils. I am, howovty, inclined to think, from oxperimonts 
carried out will tubes filled with soil, and an oxperi- 

‘ment Iam going to dggeribe furthor on, that 15 to 18 inches 
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would be sufficient for stiff soils of the “ doomat” sort, 
and 14 to 2 feeb would bo a safe depth to plough light 
sandy bhoor lands, The depths I hore state mo what 
T consider oxtreme depths, which would bo sufficiont for 
the very driest seasons, Every fow inches deopar ave 
plough unizrigable lands will tell in inoreasod produce 
from them. Wherever the culturable soil fs of two or 
more feet in depth, I belicyo there is no necossity for 
irrigation, Deep ploughing will bo sufficient, provided 
the goil is brought to fine tilth, 4, ¢, sufticiaatly broken 
up and pulverised. Whore, howevet, kunkur, stono or 
Joose sand, which will not retain moisturo, lies within 
less than two feet from the surfaco, hrigation may bo 
necessary, but I am not cortain that ib ds. , 

The country plough, although abusegl by marly porsons, 
is perfectly efficient as long as shallow dovghing only is 
wanted. 

The whole of the mechanical oper raftons We"soe  ioegtt 
into play in Englend in cultivating tho soil, such os 
ploughing, sub-soil ploughing, the uso of tho cultivator 
or grubber, the clod-crusher, the harrow and tho fearow 
pressers, axe, after all, only to make a suitable scod-bed 
for whatever we may wish to sow. Whora shallow 
cultivation only is wanted, tho Jand gn pe very ofli~ 
ciently prepared with*a country plough and a “pulola® 
which is morely a log of wood drawn"over tho surlico; 
ang with a tube tied behind it the country ‘plough 
makes an efficient drill. Still this country plough will 
not do for deep cultivation, as any pessureeon tho stilt 
depresses the heel of the plough and taises the point. 

’ English ploughs and sub-soil Blongha. are from their price 
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beyond tho reach of natives, even diay wore inclined 
to try them. What is wanted is an altoration in the 
common plough of tho country, to enable it to penetrate 
deeper into the soil, which altoration must be offected so 
elicaply as to makethe improved plough not more expen- 
sive than the present one, 

I give herp a rough sketch of a country plough and a 
modification I haye made of it, 


Fig. 1. 


Pig. 2 





Tho old plough, Pig. 1, is made in threo principal pieces— 
tho havag or dfaught polo ‘which rests on the yoke, the 
stil or handle, and,tho share in which an iron point is < 
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fixed. The angle Se @hich tho share is to the draught pole 
will not allow of its penotrating deop into tho soil; tug 
the share is fitted into a groove in the alilt and fixed there 
by wedges, by altoring which a slight difference in the 
anglo can bo maglo, and a somowhit doopor ploughing 
effected ; still pressure on the stilt deprcsses tho heel and 
not the point of the plough, which is thus bfought to the 
surface, 

My altered plough, No. 2, is mado in two picces, the 
draught polo and the stilt which is continued, tho lower 
end of it forming the share, which fs liko, in shapo and 
action, one of the tines of the modorn cultivater, Pros- 
sure on the stilt forces tho point (whith is covered with 
ixon) into the ground, This is simplor than the country 
plough, being in two pieces, and less Jikely tofgol owt of 
order, and it is also cheaper. It could? bo *strongthonad. 
by having a piece of iron from the point of the share 
to the pole (where tho dotted line“is), thf forming a 
coultor. 

Tho natives have a projudico against deop ploughing; 
they say it turns up bad soil, I believe this is movely an 
oxcuse for laziness; as although I havo asked hundreds of 
natives whether they havo tried it, I have not mot ono 
who told me he had. Thirty or forty Yours ago thore was 
a strong objection on the part of farmers in many parts of 
England to breaking up the pan, but noty it has been dono 
they acknowledge the advantages of deep culfivatiqn. 
Cereal crops are always better here after catton or indigo, 
This is, boliove, because theso crops have, with. their deeply 
penetrating roots, loosened tha sub-soil, Which onablog tho 
° roots of cereals to penetrate decpor iato it, 
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Anothor objoction mado by nativet to deep ploughing is 
that their bullocks cannot draw tho plough. Lf ono pair 
of bullocks cannot draw the plough I havo made, two pairs 
ean do so easily, As, howover, the deop ploughing would 
bo offectod, nol by ofe ploughing, but by,sevoral, each going 
a few inches doepor than the former, there would not bo 
much moro power required with my plough than there 
is at prosont with tho ordinary country plough. 

Secondly, banks must be raised round the fields to pre- 
vont rain-Water running off by surfaco drainage, Whore 

_ thé Jand is tolorably level, thero will be no difficulty in 
this ; the ordinary ridgos will be sufficiont when the land 
is deeply ploughet; but whore the land is undulating, 
long narrow ficlds should bo mado with the longth of 
the fields’ running, across the direction of the slope ; 
in fact, tho ‘foldg will require to bo torraced, as thoy 
avg in the pills. By raising the ridges botwoon tho ficlds, 
any manure*thoro Thay bo on tho surfaco, droppings of 
eattlo, stubble of ald crops, &e., is all retained on the land, 
end, when the land is also deeply cultivated, sinks into 
the sail, whore it remains available for crops. Now, all 
this manuring matter is carviod down by streams to the 
Ceseos aud deposited on the low lands of Bengal, whore it 
is tho cause of maloxin and disease on the subsidence of tho 
floods which havo carried it thoxe insusponsion, Not al 
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is manuro lying of tho land lost by surface drainage, but 
thp rajn*water, which is required to moisten tho sub-goil, 
and also contains valuable manurial ingredicnts, is losb to 
tho land of qhoso pfovincos, and carried down to Bongal, 
which does not Foquiro il, Bongal, with an emplo rain- 
fall, is flooded and magured by tho Cunges, as Egypt is by 
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1 the Nile; only ude has noxt to no rain-fall and requires 
\ it, whereas it is injuious inevory way to Bengal, 

The water being arrested in the soil of the fields whoro 
it fell would slowly filter through the sub-soil to the rivors, 
which would be kept at a more equal depth throughout 
tho year; and Bengal would nof suffer to the oxtont it 
now does from floods. Another advantage gutting from 
decp ploughing would be that solar heat, instond of boing 
reflected and heating the air, would be absorbed and 
radiated by the loosened surface soil, and the intense bent 
of the hot weather would bo modeated; a8 also would*ho 
steamy atmosphere of the rains, by tho rain sinking into tho * 
lower soil before it had timo to evaporate, Tho tempera. 
ture being lowered, the evaporation would bo lessened, 
consequently loss rain would be sulliciont, and ppssibly the 
climate might be so altered as to adapt % to many plants, 
such as tea, which cannot now he growh in the plains, and 
also to tho culturo of the silk-worm.e Pr 

With modified hot winds there would be loss diffloulty ~ 

‘in growing grasses and forago crops in the hot weathor, and 
‘the crops that have now to bo irrigated almost daily, to 
{keep them alive, might possibly, after » fow yonra, whon 
‘the sub-soil was moro thoistened, hardly require irrigation. 

A roduced tempaature would render tho climate moro 
adapted to Europeans and logsen the hectssity for hill 
sanitaria for troops. To what oxtonf the tomporatero 
might be reduced T have no means of judging fuxthor 
than some balloon experiments of the British Association 
gove a decrease of 1° Fahrenheit for evory 276 foot of alti- 
tudo, Tf, therefore, we divide tho difference of altitude 
in fect of hill stations aud the plains by 276, wo gol tho 
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theoretical difference of tomperatun’, , Thus 5,520 feet, 
which is about tho difference hotween the altitude of 
parts of the Uppor Doonb and Nynce Tal, should give a 
tomperaturo in the Upper Dooab only 20° higher than 
thab of Nyneo Tal.® A loosened soil of 14 or 2 feot in 
dopth would bo useful as a sanitary measure for the 
country gonetally, porous carth being a great absorbent 
of malaria and poxious vapours ‘Troops moved into 
camp on cholera bicaking out in military stations soon 
imgrove in “health, I believe chicily from getting away 
from the sodden congolidated soil of cantonments to the 
vicinity of moro cultivated land, Cantonment lands can- 
not well bo cultivated, but if they wore sub-soil drained, 
I believe we should have less sicknoss in the stations, I 
am _ hore dtraying drom my question I havo, however, 
brought the subjdtt of sub-soil drainage of military sta- 
tions to the notice of, tho Sanitary Commissioner with tho 
Government of India, 

So convinced was I of tho bonofits of deop ploughing, 
that last year, in tho rains, T ploughed and re-ploughed a 
picce of ground, statod to be four Lucha beogahs, as deeply 
as I could with tho country plough. | ‘The land was hard 
« doomal,” which had always been irvigated, I thought I 
had ploughed thig field ton to twolvo inches decp, but on 
testing it, ib proved to havo only beon ploughed eight or 
nine inches doop. I sowed whoat in this field on the 4th 
Nowomber, 7} soos Budaon weight per sucha beegi 


+ The last fall of rain thoro had been on it, previous 10 sow- 


ing, was on the 9th October, Inrdly a blade of this was 
touched by whitc-ants,and as tho crop looked very hoaléhy 
up to the 12th January, I determined not to irrignte it, 
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,_ Tdid not sce it agait from 12th January till T returned 
from camp on 1st March, whon it seemed to bo in want of 
water, and L was persuaded to inigate a fow beds (Iiarees) 
(possibly one-twenticth part of the ficld) on ono sido of the 
field, which looked move dried up than the rest: the irrigated 
pat ab once became laid and tho irrigation did mord harm 
than good. Tho next ficld to mine (said Lo {be three bea- 
gahs), farmed by a native in the usual way, was ploughed 
three or four inches deep, and also sown on the 4th Novom- 
ber, the same day as minc; ho sowed ten sfeis Budaon 
woight por kucha beegah ; a great quantity, I should éltink 
thiee-fourths of his plants, were destroyed by avhite-ants 
when the crop was a few inches high , Ife irrigated his fiold 
threo times from sowing to harvesting. 

As the fucka beegah is rather a vague meastirement, I 
Hee these fields measwed, and found the arca of mine was 
218 and the native’s field 1,944 square yads,. Tho crop 
a my field was 9 maunds 6 seat’ 8 chittaoks Budaon 
weight of 100 tolahs to the § scor, and the native's crop was 
2 maunds 10 secrs, according to his stutomont. Redue- 
ing this to bushels of GUibs. my crop was at thoerale of 
nearly 28 bushels por acre, and his a liétlo over 9 bushols, I 
must montion that I"manured my land with a dressing of 
furm-yard manuro; on ono part of it I applied somo broken 
bones and afterward¥ gave a drossing of brick kiln ashes 
over the whole, . 
elt is impossible to say what amount of tho érep yas 
due fo manure and what to deep-ploughing, 
Had I, afler the manuro was appli&d, ploughed my land 
like the native three or four inches degp and watored, I 
do not think I should have hal as good a crop as 
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{had This is only conjecture. Tluwever, had 1 only 
ploughed three or four inches deep and nob irrigated, I 
am certain I should havo had no crop at all, Bul, hat 
my land been ploughed evon fivo or six inches deeper 
then it was, I think I should have Ind nearly double 
the crop I had; as a great many of the onrg of my 
crop wore altogether ompty,and a great quantity of tho 
giain was shrivelled from want of moisture when the grain 
was forming, which would not have been the caso had 
thoje beon u gieater depth of pulverized moist soil under 
the plants and the roots been able to penetrate deoper. 
My land Being ployghod to a depth of only cight or nine 
inches, the roots of the plants could not strike down 
sufficiently deep in the soil to bo unaffected by drought 
and tho heat of thé sun, and the moisture was dried up 
out of tho depth of sol they could reach, before the grain 
was perferbad, e 

My field sloped down to one side, and porhaps half the 
vain which fell on it ran off by surfiaco drainage, it nob 
having been proporly banked up: this makes mo consider 
that half the average rainfall would Le suflicient if ib were 
rotained in the land. 7 

Tho cultivators ahoul Budaon have beon onquiring how 
it was I obtainedes bottler crop without, than they did with 
invigation. Somo say thoy irrigated four and ovon five 
times, and only got about half tho return I did, and fiom 
the same doseription of soil. I morely tell hom *to 
“manme well and glough deeply,” and have shewn them 
my new plough, which they seem to have takon a fancy tu; 
andsay they will adopt. 

As it is, my crop dove nol compare badly with tho aver- 
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age crops of European countries, as mine was nearly 23 
bushols per acre. In a late ntimber of the Farmer, tho 
average of wheat in bushels per acre in differont countrics 
is given as follows :-— 

Treland, 26 busltels, high farming 30 "to 40; England end 
Scotland, 28, high farming 44; Belgium, 21; France, 14; 
Russia, 17 ; Silesia, 10; Austria, 15 to 16 ifchela 

The rainfall at Budaon, from the 10th October to within 
two or three days previous to the time I cut my crop, was 
18 inches, Ido not include rain falling just pr revioug to 
cutting the crop, as it delayed my harvesting and did it 
more harm than good. 

The natives sow 4 large quantity of seed per acre, as they 
expect a great quantity of the young plants will be destioy- 
ed by white-ants, White-ants, I beligvo, will hot attack 
strong healthy plants, It is only when, in the struggle for 
existence caused by’ the poverty of, gnd wantwef nourish- 
ment in, tho soil, the weaker plants begin to droop, that 
they become the prey of white-ants. 

After my crop was cut I could easily push a walling 
stick into my field to the depth it had been ploughéd,' but 
could not pugh it above an inch deep into the native’s 
field, Tho soil of my field being thus light and porous, I 
ploughed it to tho depth it had been originally ploughed, 
and left it in the rough, to get the benefit of tho ameliorat- 
ing influences of tho air and rain, Had the occupier of 
thé land noxt to mine attempted to plough his land after 
1emoving his crop, he could not have, done above twa 
inches deep. 

Under the present revenue system, anal lands 


are assossed at a much lower rate*than lands which aro 
‘ * 
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irrigablo: if my theory is correct, there is no reason why 
the unirrigable lands should not be rated as highly as the 
invigable. At presont, in general they are of a lighter or 
more sandy composition, and ag such more suited to barley 
than wheat, bub in ploughing deeply tho sandy particles 
now on the surface would fall down into the furrows, and 
be mixed with the minuter particles of the denser sub- 
soil, aud the textu'o of the soil would be improved 
and become,more suited for wheat: at tho same time the 
soil,of lands now izrigated would, by deep ploughing and 
ceasing to inrigate them, become more light and porous 
and better suited for all agricultural crops. 

Every year we hear of the cotton crop being damaged 
in some district or other from either excess or want of 
rain, Were the lend deoply cultivated, so that rain could 
easily penetrate to-the sub-soil, I do not think wo should 
hear of disage from either of these causes, and instead 
of getting a crop of from 50 to 70ibs, an acre, we should 
have one of fram 200 to 800]bs., or oven more, 

As it now is, a great amount of tho vital energy of tho 
Cotton? plant is expended in forcing its roots into the 
hardened pan, and we have a dwarfed plant, , 

‘With reference to lands barron from being covered with 
“xeh,” Tbelicve whorevor kunkur has beon quarried from 
these lands ‘they have become fertile. This probably is 
from tho veh becoming mixed with a mass of soil, instead. 
of being collected on tho surface; it might bo worth t:y- 
ing whether deep plqughing and thus mixing tho veh with 
the sub-soil vould have the effect of making these barren 
soils fertile, 

Whother Iam right or wrong is a question which could 
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be settled by a few. ‘simple ceprimdlite earriod on: ih in dit. 
‘ ferent parts of the country.:If Tain right, tho money. 


spent in’ irvigational works, except under. eortadn : condlin i: 
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No. 1,826.— On the Soankésala Canal of the Madras Irrigation and 
Cane Company.”! By Jonn Ivrnerr Larusn, M.A, M. Inst, CE, 


Tuc object of this Paper is to givo a gonoral desoription of tho 
canal between Soonkésala and Cuddapsh, recontly constructed for 
jivigation and navigation by tho Madras Irrigation and Canal 
Company; and also to direct particular attention to tho modo of 
safely constructing high banks for canals or tanks, illustrated by 
that work. 

Té seems not to admit of doubt, that the countries possessing the 
greatest powers of production are those in which tho yearly 1ain- 
fall is concentrated into a few months; as it is cortainly boyond 
doubt that the innate resources of such countries ara up to this 
time the least developed. Settled warm woathor is the safest for 
crops at every stage of their sprouting, growth, and ripening; and, 
not only i in Englend but in India, it is found that crops grown 
during unceitein weather, as all unirrigated crops must bo, aro 
nearly as often ‘and as severely injured by rains or floods as by 
drought. Egypt, as far back as history exists, has boon a country 
of settled weather, and also notorious for its fortility; yot that 
countyy, gvon as far as irrigation has gone, can searcoly be called 
moro than half developed, ‘l'o fully devolop tho productive powors 
of land three things are necded: fist, settled weather, which art 
cannot give nor control, and can only turn to account; secondly, 
irrigation, which must bo controlled by art, though a supply must 
exist upon which art may operato; and, kstly, manure, Whon it is 
considered that good lgnd, undor constant cultivation in a sotiled 
climate, may utilize a ton of guano an acre a-year, besides moro 
bulky and less potent manures, it is impossible not to think*what 
a population the world is capable of supporting, and how unncees- 
sary it is that go many mouths in the most industrious nationa 
are insufficiently filled 

From time immemorial the native inhabitants, of tho Madrag 

. 

1 The discussion upon this Paper occupied portions of two eveninge—havinga 
been_resumed on the 9th of April—but &n abstract of the whole is glyen con- 
seoutively, a 
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Presidency have spent va sums in the construction and manago- 
ment of gndortakings hawing for their object the application of 
Water to irrigate fields and gardens, The only native engineoring 
buildings in the country*consist of works of irrigation, fortification, 
religious worship, and shelter for travellers; and of these, in 
magnitude and importance, works of irrigation rank the first. 
These have becn of three chief kinds, viz.: 

I, Wells, which are generally largo square pits Hned with 
stone, from which water is raised by simtple machinery agd de- 
livered on to the fields. 

IL. Tanks or reservoirs, which are filled by vain-water, and 
from which the water flows through sluices on to the fields, 

III. River channels, of which the canal under review is one. 
These are the most prized of all the methods, and are stated to 
give 25 por cent. more crop per acre than either ‘wells or*tanks, 
Tn somo fow cases tanks wore supplied from river channels, as at 
Nundloor, Nellore, &. 

River channels were constructed for turnjng the water of rivers 
on to the fields in such a way that a nearly constant supply should 
flow down them, whatever floods should come down the rivor, 
Unless so constructed they required to bg annuallf closed, near 
their entrance or offtake from the river, by a* bank; for head 
sluices were raroly made, The first objeot, viz, an offtake of 
‘constant supply, is accomplished in varioug ways. , If tho rivor-bed. 
bo a broad ill-defined one of deep sand, channels. axe cut parallel 
to tho rivor along its margin, having thoir bed lower than the 
sumpier lovel of the wator in the sandy river-bed, the spoil being 

“thrown towards the river to make a flood bank, ang prevent 
tho river floods flowing into the channel. Tho up-stream end of 
this flood bank would abut upon any natural sandhill or other 
ominencs, After runing down a milo or two, the channel is given. 
a loss fall than tho river, and is gradually broyght out of the river- 
bed. Such channels flow by filtration, whether the river bo quite 
dry or in full fresh. Thoy are numerous oy the rivers Chéyér and 
Chitta awutty. On tho other hand, if the river-bed be yock, a con- 
stant” offtake may be seoured by carrying a rough wel of loose 
stones across the rocky bed of the river, and returning it down- 
wards under each bank on the margin of ‘ho rivey bed, until out of 
the reach of floods; as at Hoossoor, Darojeo, &8, ‘The upper side of 
pach return forms the inside of tho channel, and is well lined with 
‘earth and vegetation, The weir and 28tuins have their crests all 

"at the samo level; and the channel run$ with a slight fall from 

n the onds of each icturn, 
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Where the formation of tho ground is at that a channel of the 
former sort in a sandy rivor would be carried away yoarly, the 
side channel is abandoned, and the offtake channel requires to Bo 
banked across its mouth yearly to profont the floods running 
down it and doing ‘damage. This can be convoniontly done at 
the close of the diy season; and when tho raina aro over and 
irrigation is needed, tho entrance is oloared and a oatch bank 
of sand is constructed in the rivor-bed to divort the water of tho 
river jnto the channel, “his catch bank is rua farthor and farther 
out upward across the stream as tho rivor falls, and at an angle of 
about 30° with the dircetion of the stream, so as to keep tho supply 
to the channol constant, until the bank may perhaps oxtond right 
across the rivor. Similarly, where the formation of tho ground is 
such that a woir in a rocky river cannot bo returned along tho 
rocky tiver bank, the channel has been run divecily from the 
end of the weir and at once completely banked off from the river. 
The case or gases of head sluicos being built to such channols 
before the English rule are so few that it can be hardly called 
Hindoo practice to build them at all, so far as tho Author's 
personal experience goes. To prevent oxcessive damago from tho 
river floods, th’s entrances of such channels are genorally cut vory 
narrow, and, if péssille, in solid rock; and numerous waste woirs 
ave placed along the channel in the course of tho first mile or iwo 
in order to get vig of thersurplus water poured in by floods through 
thia narrow ontranco. 

English Engineers soon adopted the rulo of placing head sluicos 
across all river channels at or near their ontvanco, Thoy also 
extended tho use of weirs to sandy rivors as well as to rooky onos, 
as more offective than the annual bank of sand. Scouring aluicos 
were insorted (not always judiciously) in the weirs, to keep down 
the silt in the pond above them, and io clear tho faco of tho head 
sluices of the channels led off from tho pond. ‘Thoso scouring 
sluices are invariably in Madras called “* undersluices,” whothor 
in the woir or not, though, in the latter caso, no water gocs over 
them. Indeed nono of the so-called “ undersluices * of the Madvas 
Irrigatton and Canal Company are strictly undorsluices, but they 
are merely low-level scouring sluices built at tho ond of tho woir, 
and generally in a line with it, 

By great energy some of the engincora of tho Madras army 
induced the Madras Government tentatively to adopt these innova. 
tions in situations admin ably chosen fo the ivial; and weirs wore 
constructed at the head of all the considerable dolias—as the 
Cauvery, Kristna and Godavery—of rivers having a suficiontly 

* ' 
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constant flow to irrigate fields for one orop at least of rico cach 
year. The channels fron» these weirs run along the uniform slopo 
of tho delta country, rarely crossing any considerable drainage, 
and diverge like the ray® of a fan fromi each end of the weir, 

The first result of the great success of these innovations was the 
extonded uso of similar permanent weirs at the heads of channels, 
for rivers of very short and uncortain flow, which, instead of 
running to the fields, run into a series of ordinary village tanks. 
Of such a kind is the Nellore Aniout acfoss the Ponnér, By its 
moans the floods of the Pennéy are distributed; but, as in London, 
each householder, so in Nelloro, each village, irrigated by the weir, 
has to provide and keep in repair its own tank to receive and store 
the intermittent supply, 28 well as an escape weir for tho passage 
of surplus water to the next tank helow. These tanks rarely 
exceed 1 mile in breadth and 9 feet in depth of water. * Other 
rivers have zvecoived, as the Palir, &c., or deserve, as the Soona- 
mooky, &o., similar treatment, ; 

While the rebuilding of the Nellore Anjeut, sinco it was last 
carried away, was making progress the “'loombuddra project,” 
for using tho inland rivers for irrigation, was adopted by the Secre- 
tary of Stato, so fay that intorest was gyaranteed ton £1,000,000 
to be raised by the Madras Irrigation and Canal Company, towarda 
carrying out a dofinite portion of that project for irrigation and 
navigation combined, The objects of the Toombuddra project, 
of which the Soonkésala canal is a portion, wore two: the first, 
continuous irrigation throughout the year of three largo aveas, of 
which the largest lies in the Bollary District, the noxt in the 
Koondér Valloy, and the othor in the Nellore District, ‘Phe second 
object, apparently necessary to the success of the first, was a means 
of communication by canals, by which the produco of those aroas 
could be sont to 2 market more cheaply than by cart or railway, 
more expeditiously than by cart and more seourely than by railway. 
In order to maintain irrigation, the autumn and winter supply of 
the river Toombuddra itself was to bo diyectly distributed to the 
fields over theso aroas, and tho surplus autumn rainfall was to be 
stordll in large tanks near the sources of tho Toonga and-Budra in 
the wostern hills, in sufficiont quantity to maintain tho irrigation 
when the river Toombuddra (Toonga-Budia) itself failed. Naviga- 
tion could thus bo maintained along the line ‘of irrigated country, 

ither in the channel uscd for tho distribution of water or in 

saparate canals, Navigation is particularly suited to India, both on 

* account of its choapness and -sccurity. “Two arrangements seem 

oe necesshiry for security, viz., that the goods should not be transferred 
* 
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from one vehicle to another during the well journey, ospocially 
where other similar goods are being similarly translorged ; and 
that the owner or his agents should bo allowed 10 accompany 
the goods in whatever vehicle they be plied, and that ho should 
be able to do so in comfort, It is not petty ‘pilfering, but 
wholesale change of large consignments of grain or cotlon, of 
which the Indian merchants express fears and relato thoir ox- 
perience. 

Thig Toombuddra project is one of great importanco, not only 
for India but gonorally, on account of the hitherto insurmountable 
difficulties it is intended to meet. These are three in number. 
In the first place, it proposes, by the mero offer of water, 10 
induce a vast population of ill-educated and poor ryots or culti- 
vators to forsake in great measure the cultivation of dry grain— 
the only cultivation they know either by oxperioncs or tradition — 
and to undertake a more expensive and intelligent systom of agri- 
culture, No goubt, wherever water has already heen uscd from 
time immemorial, as inthe dolta countries or in Scindo, it is highly 
prized ; and additional security or extension of the supply is there 
immediately taken advantage of by the ryots, if tho torms anit 
them. But in’the parts of Bolléry, Kurnool, and Cuddapah pyo- 
posed to be supplied with water by this project, it is not so much, 
the extension, as tho introduction of wet cultivation that is aimed 
at; not the itrigation of dry crops of corn, ag on the Ganges and 
Jumna canals, but the superseding of dry crops by wet, and that, 
without any of the compulsion inseparable from Government 
works. 

A second: difficulty is the necessity for tho provision of a con- 
stant supply of water, by storing it in sufficient quantity for all 
the work, for use in the dry months, Tor this purpose it will bo 
necessary to construct tanks or resorvoirs, haying banks os high 
as, and longer than, any constructed in historic times, and to pro- 
vide these reservoirs with surplus weirs or siuices, which on 
account of the great uncertainty of rain in India, and the groat 
range throygh which tho yearly discharge varies, will neod Me Do 
of extraordinary dischar ging power, 

The third difficulty lies i in the adverse character of the and 'Y 
Throughout its whole leigth tho Toombuddra valloy is orossad by 
ridges of hills, whicli render it difficult to carry off channols from 
the river. Hence tho canals exeouted or projected by the Company, 
have some vory heavy cutting and banking beforo they can bo led 
away from the river so As to command a large area of country, * 
The ridge of hills which crosses the Kristna valley inst holdw tle o 
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confluence of tho Toombudara and Kristna, is about 25 milos wide, 
and its summits are nearly 8,000 foot high. The river passes 
through this ridge in a narrow and sinuous course, between high 
and often precipitous bethks, for a distance of upwards of 60 miles, 
Neither navigation nor irrigation could be carried through such. 
an obstruction. Instead of boing surmounted, the flank of the’ 
ridge is turned by a canal on the level of the watershed dividing 
the Toombuddra basin from that of the Ponnér, which flows into 
the sea at Nellore. he canal already comploted hag its off-tako 
from the ‘oombuddra, at Soonkésala, 17 miles above Kurnool, 
and after a tortuous cow'se of 75 miles, in which it passes over 
the river Hindry and three other considerable tributaries of the 
Toombuddra, at an average cost of £8,000 a mile, arrives near 
Metacondél, at the watershed between the river Bianfissoy, a 
tributary of the Kristna, and the Kélt or Caulee,’a branclt of tho 
Koondér, a tributary of the independent river Pennér, There can 
hardly exist a valley more favourable for irrigation than the 
Koondér. The soil is good, the valley byoad and flat, and tho 
disposition of the levels, or slope of the ground, excellent, Indeed, 
whon onco the Metacondal watorshed is passed, irrigation becomes 
almost as easy as it is from the weir at thoshead of a*delta country, 
and the cost of the canal was, for the rest ofdts dourse, only £2,900 
a mile, 

To pass on to a description of the canakitself, ,(Plate 14.) The 
Toombuddra project was first brought forward by Colonol Iavi- 
land, but it was not till 1858 that the Madvas Government, on tho 
report of General Sir Arthur Cotton and other Engineers, solected 
it as tho first work to be undertaken by the Madras Irrigation and 
Conal Company. In 1861 that Govornment limited the work of 
construction under the guarantee to tho canal betwoon Soonkésala 
and Cuddapah, and the weir at Soméshwaram; and in 1866 made 
terms with the Company for completing the canal between Kurnool 
and Cuddapah by tho Ist July, 1871. 

The character of the canal may be sketched as follows: tho first 
75 miles is calculated to carry 400,000 cubic yards of water por 
hour at the head at Soonkésala, and, after gradually parting with 
about 100,000 cubic yards for irrigation, to convey at least 800,000 
cubic yards an hour through the Metacondal cutting at its other 
extremity. There 255,000 cubic yards an hotr may be discharged 
into the Kali, and 45,000 cubio yards carried down the continuation 
of the onal, Of the 255,000 onbic yartls an hour poured into tho 
° Kali, the canal is calculated to take up 100,000 cubic yards at 

* Sutoor “and 60) 000 cubic yards at Rajoli, leaving above 100,000 
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a) 
cubic yards of water por hour for tho insignificant irrigation bolow 
Cuddapah and for Nolloro. , 

The canal bogins at Soonkésala with a weir, Figs, 8 and 4, 
Plato 15, across the river Toombuddya, 1,800 yards in total longih 
of clear over-fall, which is broken into two longths by an intor- 
vening island. The weix stands upon tho rocky rivor bed, and is 
formed of threo patterns, viz.: 1. Of aolid rubblo masonry of gneina, 
trap and quartzite boulders, of tho form Fig. 8, 2, Of gravel 
concrete, with gnoiss rubble facing in front ond rear, of tho samo 
section, 8. All recont portions avo of solid gnoiss rubblo masonry, 
with a facing on tho lower sido of Kurnool limostono ashlar, 
which avoragos 2 yard thick whoro exposed to concussion. Wig. 4, 
Patterns Nos, 1 and 2 have a front and rear batter of 1 in 8; 
while No, 8 has an upper batter of 1 in 4, and a rear faco vertical. 
AN) ave’8 feet broad at the top, and coped with dressed limestones 
1 foot thick, of which every altornate ono is a through stone 8 foot 
long, weighing about 1} ton. The mortar throughout is of Kurnool 
kunkur, except the joints of the coping, which are of Portland 
cement. The coping is joggled wherever tho anieut (which is not 
straight, but follows tho lino of highest solid yook) is conoavo in 
plan on. the upstream side, No part of the aniout formed on any 
of the abovo patiérnspeither with or without tho coping, has over 
failed. Tho hoight varios from 6 foot to 26 foot, and avoragos 
about 18 feeb; and thoehighost rogistored flood rose 74 fool ovor 
tho crest, 

From tho pond above tho Soonkésala woir tho wator is admitted 
into tho canal by a head sluico without any look, ‘Cho fico of tho 
head sluigg «is kept clear by the scour of ton undor-shticos at a 
lower levol in the woir, tho stream to which is forced against tho 
front of the head sluices by a long curvilinoar groin, ‘Cho mini- 
mum cross section of the canal for tho fist 75 milos has a 90-foot 
bottom, with 2 to 1 side slopes, For tho first 45 milos tho fall 

* per milo is adapted to socuro a dischargo-of 400,000 oubio yards of 
water an hour, if requisite, without inoreasing tho dopth of tho 
water ta more than 8 fect. Bolow the 45th milo, tho canal boing 
in goot oil, and lying on easy slopes with limestono or Shalo 
subsoil, a depth of 9 feet of water is allowed. Ab tho 75th milo 
the canal passes dhrouglf tho watershed botawoon tho Toombuddra, 
and the Ponnér rivers; and thenco the natural water-courso becomes 
the main supply channel, under the successive names of tho Ralt, 
the Koondér, and the Poniér. From this natural main supply 
channel tho wator is takeli at four points, viz,, Lockinsula, Ju toor, 
Rajéli, and Adanimayapilly, by the simplo process of thfowing a 
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woird across it, with under-sluices in tho weirs to keep down the 
silt, and hoad slnices acigss the channel ¢o control the supply and 
entrance locks. 

The first branch irrigating channel forms the main canal from 
the 75th to the 95th mile. Its head is formed at Lockinsula by 
blocking up the water-course (there so rudimentary as to have boen 
used for a village road) by a bank with scouring sluices, and 
turing the main supply over a natural weir of rock, whence it 
joins tho old water-qopmse below. Tho Head sluice and iggk are 
adapted for working this branch with a dopth of 6 feet of water, 
when the irrigation becomes sufficiontly oxtended to require it in 
the Nundi-cotacoor and Nundial Talooks, and at this depth tho 
flow will be 45,000 cubic yards an hour. This canal is an 
irrigating channel for the first 6 miles only. Below that it isa 
still-water canal, with a fall of 180 feet 5 inchés, overcome by 
seven double-chambered locks and five single-chambered locks, 
Tho groatest drop in any one double lock is 21 feet 8 inches, and 
in a single lock 13 feet, Tho chambors ayo 120 fect long, by 20 
fect broad. The canal is 45 foot wido at tho bottom, and tho 
minimum depth is 5 feet. 

The second branch irrigating channel takes its stipply from tho 
main stream in the Kali at Jutoor, and forms the main canal from 
the 95th to the 146th mile. It has a very wide area of distribu- 
tion in tho Nundial, Seriwell, and Ko¥coontlg Tilooks of tho 
Kurnool district, It is intended to distribute 180,000 cubic yards 
of water an hour, if required; but to do this 2 feet height must 
be added to the hanks over the first 20 miles of its course, In its 
present form it is adapted for carrying about 100,000-cubio yards 
av hour; and this is probably enough to supply rice for all tho 
local demand for food, leaving the cultivation of cotton and indigo, 
for which the valloy is eelobrated, more room than is available 
whilo dry grain has to be grown for food, Already the Company 
has irrigated a greater area of dry than wet crop in this valley. 
A good indigo crop is of move value as an qrticle of commerce than, 
a good rice crop, but hitherto indigo cultivation has been so pre- 
cariéas that a really good crop might not be obtained omag in six 
years, No crop more nceds and repays irrigation, The head 
works consist of a weir (Fig. 5) of sdiid limgstone in rubblo 
masonry founded on soft shale, and of head sluices, the face of 
which are scoured by under-sluicos in the weir by help of a 
training wall and of an entrance loc The weir is 6 feet brond 
bolow the coping, and bas a-batter on" the upper side of | in 4; 
the rear face, which is ashlar, descends vertically into, a trench ox 
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water cushion, hollowed out of the shalo and lined with limestono 
masonry. This water-cushion is narrowor,than it should ho. The 
coping is protected from floating timber by a foreshore of Tubbish 
from the shale excavation, This branch ie adapted for a dopth of 
6 feet of water down to tho fast drop lock in tho 118th mile, 
Below that lock, water is passod, for a limited oxtont of irrigation, 
xound ten locks, and atthe eleventh look (130th milo) all inigation 
ceases. The canal botwoon tho 118th and the 146th milo consists 
of level ronchos adapted Mr a depth of 5 fect of water, and contains 
sevontcen locks, with a total fall of 187 feot 6 inches, and a maxi- 
mum fall in any one of 14 fect. The bottom breadth throughout 
is 50 feet, 

Tho third branch irrigating channel takes its supply from the 
main stream in tho Koondér at Rajdli, Tho 146th milo of tho 
navigable canal fulls into this branch about } milo below its hoad, 
and is continued to the 180th milo, Tho Rajéli wor is of solid 
limestone in coursed rubble masonry, 5 fest thick at the top, with 
a batter of 1 ih 2 on the uppor face and plumb on tho lowor faco. 
(Fig. 6.) It stands on thick bods of solid limestone, With a 
depth of 5 feet of water in it, the canal will discharge 50,000 oubio 
yards of water an hour, the bottom breadth being 50 foot. The 
irrigating channeleccages at the first lock in tho 172nd milo, and 
thence to the river Ponnér is a slill-water canal, which falls 90 
fect 6 inches,*by means af nino locks, of which tho groatest drop 
is 18 feot, 

The fourth branch is a longth of 8 milos of canal at nearly a 
level, supplying a small aroa of ixrigation. It is, in frot, the first 8 
miles of tho projected continuation of tho canalinto Nollore, Jb 
is adapted “to distribute for irrigation about 5,000 onbie yards mn 
hour of wator, and has a bottom breadth of 50 foot, The houdworkys 
consist of a weir" across tho main supply in the Ponné2, with hond 
and under sluices, and ontranco lock, Tho rivor galos of the 
entranco look aro 25 feet high, and avo thp heaviest on tho canal, 
Tho weir for a short portion of its longth is of solid limestono in 
rubble masonry founded on rook; hut the greater proportion af it 
is foundad on sand, and consists of & masonry slope supportcd on 
the upper edge by a double row of wells and on tho lower edge by 
a single row of dgop wolls. ‘hore is a longitudinal row of wolls 
along the middle also. The slope is 1 in 11:75; and below tho 





iM WP. Higginson, M Just. O.E., has presented to tho Institution « 
degoription of this weir, Il wae not possible to read this communiention dung 
the Session 1871-72, 
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slope is a dry rubble apron 105 feet broad. Tho canal terminates 
at a digtance of 14 milg from the Madras railway, and 163 miles 
*from Madras, 

Besides the weirs, some of the masonry works on tho canal 
deserve notice, The Hindry aqueduct carries the canal 90 feet 
broad and 8 feet deep over the Hindry, at an elevation of 32 feot, 
by fourteen 40-feet arches, the length between the abutments being 
651 feet. The lowest headway, at full water, under any bridge 
over the canal, is 13 feet; the smallest Width, in locks is 20 feet. 
Tho under bridges have a width of 80 feet, except in two cases, 
where it is 25 foot. The lock chambers aro 20 fect by 120 feet in 
tho clear, and are adapted for working with a depth of 5 foet 
6 inches of water, though they will work with less, The filling 
and emptying sluices are a pair to cach pair of lock gates, 4. ¢,, 
four to cach single lock. Hach sluice has an opening 4 feet square, 
and the ratio of the inlet ports to the sluice and to the outlet ports 
is as 5, 4, and 8 respectively, 

The grade or fall of tho canal whorg it is taken down tho 
irrigating channol varies betweon 18 inches a mile in ono or two 
deop cuttings, and a lovel in tho tanks formed where tho canal. 
is carried over an open valley, by damming it across, In other 
places it is usually from 4 to 6 inches a mile. * Tho last seems to 
be the most suitable fall whore the cuttings and banks are of 
cotton soil unprotected by revetment wf any, soft; but it is 
impossible, without further experience, to say whether & more 
yapid fall would not be better. The more rapid the fall, the less 
silt will be deposited, but the more current thore will bo against 
asconding boats, Ilithorto tho silt has givon but Ktle trouble, 
and it seoms likely that an annual outlay of £1,000 will suffice to 
romove all deposits of silt, 

Tho lock sluices are simplo cast-iron shutters running on wheels 
8 inches in diameter. When quite closed, however, the shutter 
bears on the cast-iron «frame or seat. They readily aro raised 
by a rack by two men in a few seconds, or by one man where 
balance weights are attached, 

N% measuring sluices are needed. Two sizes of sluicosfor invi- 
gation aro used, besides some small ones, closed by hand, in the 
first three sections. The smaller size*is 18 igohes wide and 1 
foot-lift, worked by turning round a vertical screw lifting a cross- 
head, to which the cast-ivon shutter hangs. The larger has a lift 
of 8 fect 9 inches, and is 5 feet broad? the shutter being mado of 
wood; and it is raised in the same way fis the smaller ones. Bach 


, turn of tho sorew raises the shutter 1 inch, and one man can easily 
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work it againat an average head of water of 6 feot, Tho raising 
gear and cast-iron grooves of tho larger sia cost £11 4s., deliverod 
in London on board ship, and the smaller size, including jvon” 
shutter, £5 7s The lock valves with crab, shutter, and frame 
complete, cost £36 each; while the gates complete in place cost 
about £2 11s, por foot drop. . 


Though the masonry works, and especially tho weirs, contain 
@ great, variety of work, the chief intorest end noveliy in tho 
construction of the canal is, undoubtedly, tho modo of forming 
the banks, These range up to a height of 50 feet from tho ground | 
surface of their site to the water lino. They aro upwards of 35 foot 
in total height in the 13th, 18th, 22nd, 28rd, for nearly half the 
24th, 2th, 82nd, 88rd, 84th (in these last 2 miles 4 mile of bank 
is 40 feot high), 48th, 54th, 58th, and 63rd miles; while in the 26th 
and 27th miles the bank oxcecds 40 fect high, These banks aro 
always on sloping ground, so that the height above the outer too 
is more than the nomingl height, Their formation in tho above 
cases is as follows (in all cases tho single bank is rovoted or 
shingled on the inner slopes) :— 


Simplo filling only jn miles‘S, 18, 22, 28, and pat of 24, 82, 40, 64, 58, 63, 
Masonry wall, Fig. 7,in’miles . . . 6 1 6 eg Bh, 26, 28, 


»  faco wall, Fig. 8,inmiles . . . . 6 + « 26,27 

is rovdhnent, Fig. 9% 7 BG pa? nf ABS 
Puddled bank, Tig. 10 ,, oe ee ow oe a 24, 88, BE 
Puddlo cos bank, Fig, 11 ,, Cow a © « + 26,29 


Tho banks of the scctions Figs. 7, 9, and 11 camo into tho 
Aihor’s hands in 1865, as finished works, but have sinco boon 
atrongthened or raisod. In Fig. 7, the rear wall is almost sUpPOr~ 
aoded by the backing of dry rubble added behind, so that the front 
wall acts as a face-wall to the mass of rubble behind. This is found 
avery officiont kind of wall; but it isright tomontion thata portion 
of wall of this section was carvicd away dering an oxtraordinary 
flood in August, 1870, which roso ovor the wall and, probably, oul 
down the ordinary bank at its junction with the ond of the wall. 
The baikrrepresented in Fig. t1 was originally constructed—as 
shown by the dotted lines—without the foreshore of puddle, and 
with morely a vertical confral core of puddle 9 fect thick, extending 
from top to bottom, between two slopes of hand-packed rubble, ‘Tho 
objection to this proved to be that the vertical core, boing held by 
the packed rubble walls, could not settle. Ilenco if, on first filling 
the éanal after a dry season, the water penetrated through somo 
orack in the core, it qvould extond the crack, by wearing it widor 
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and deeper ; while the puddle above would stand in an arch. No’ 
breach-ever ocourred from this cause, but excessive leaks took place 
“in two cases, bofore the cracks could be reached through the hard 
puddle above them. A puddle foreshore was therefore added, in a 
position more easy of access than the puddle core, 

The strongest and best sections ave those shown in Figs, 8 and 
10; sections adopted after the experience of two seasons in tho 
working of banks of all kinds, The Author estimates the officioncy 
of these as so nearlx equal, that the choice between them may be a 
question of cost, The only objection to the face-wall is that tho 
bank cannot be raised, whon once the wall is built, without 
carrying up the wall to a narrower width than 2 foot, or at least 
inoreasing the weight on the original wall by the addition of tho 
material required to raise the bank. Hence, if enlargement of the 
canal be anticipated, the wall has to be built of a stouter section 
from the first. No portion of this face-wall has cracked or shown 
any signs of weakness; nor, though unprotected infront by either - 
plaster or puddle, is tho leakage more than just sonaiblo. The 
puddicd slopes are even tighter than the face-wall, and have 
proved efficiont even whon the bank is of the worst kind of white 
and grey clay, mixed with salts of limeand soda, and such as to 
absorb water readily, It may be thought Moyo liable than o 
wall to injury from vermin, but no difficulty nor accident has yet 
ocourred, and any defect is moro reatily ropaixed, and is loss 
dangerous than in a wall; and this romark applies to defect from 
bad workmanship as well as from external violonco, ‘The total 
length of masonry walls in the banks is but a few chains short of 
5 miles, and tho puddled banks are nearly of tho saniecoxtent. 

In ostimating the probable stability of a bank composed of 
soil thrown up, without cither sclection or puddling, whon first 
oxposed to water, a few first principles require to be borno in 
mind, Failure will take place either from tho soil taking a flatter 
slope, when acted on by the water, than it originally stood at in the 
bank, or from leaks forming holes through the bank and ultimately 
destroying it. Tho Author has successfully stopped leaks 2 feet 
6 inches in diameter, occurring at a height of 12 fect7fbove the 
ground ; and, on the other hand, has had the rear of a bank slipping 
down to a slope of about 1 in 10 also readily-ropaired. A. little 
consideration will show how such casualties may bo hest treated ; 
and lastly, how, by a caroful construction of the bank, thoy may 
be avoided altogether. 

It is necessary, in treating failures of banks, to get rid of tho 
notion that, in practice, soil acted on by water becomes really 
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viscous, 4.¢., chemically semi-fluid, The action of water for all 
practical purposes is mechanical, It is trne that the progonco of 
salts cansos dry earth rapidly to absorb water to which it may bd 
exposed ; and the subsequent deliquescence of tho contained snlla 
may leave tho soil in a thoroughly boggy stato. But such soil 
only requires mechanically draining (perhaps no oasy matter) to 
restore it to firmness; and it will then be freod from tho salt, which 
will have been carried away in solution. The flattest slopo taken 
by ary qnaterial is probably that of ground quiok-lime, as it runs 
dry from the grindstones, when it will rnn nearly flat; and 
generally the natural slope at which dry material, deposited at 
hap-hazard, will stand is stecper in proportion as tho particles aro 
angular and rough, and flatter in proportion as they approximato 
to polished sphores; in the former caso hardness of cach pai ticlo 
or picce‘secures a maximum, steepness of slope, in the latter caso a 
minimum. The effect of a little moisture is virtually to increase tho 
roughness of the particles, supposing no chomical action; tho 
cohesion of small surfaogs in contact being increased so much, that 
if the particles are small the material may stand vertically when 
damp, or at an overhanging slope, Txcess of water may havo, 
however, a very difforont.effect, which will depend on the naturo 
of the matorial, ‘Thue a mass of rubblo or gravel consists of 
materials of such a size as to be unaffected by the prosence of water, 
as far as rogaxs jho relative position the particles aro disposed 
to take; except only when the flood of wator is so violont as to 
displaco them by mero force of impact, Again, clean sand may bo 
defined as 9 collection of insoluble particles, so small that, though 
after being, thoroughly wet much of tho wator, if allowed, will 
drain out of it, yot enough will romain to inoroaso cohesion, and 
so much as to equal or oxceed the force of gravity on any 
particle, But clayey earth has its particles so Sine as to rolain by 
cohesion a sufficient quantity of water to soparato, or noarly 
separate them, and to rendor the mass ayparently viscid ; and so 
it will remain until tho water bo squeozed. out by pressuro or drivd 
up by heat. , It may require intense pressure or hoat to render 
such a witerial really dry; but a moderato amount of oithor may 
render it very hard. Whon rowlly dry, tho matorial will havo 
become stone, or 80 liko stone that the particlos will not soparate 
if again exposed to water; but if only modorately dry, as it is 
found in banks, it is possible that, whon water is admitted into tho 
crevices or pores of the matérial, it may so looson tho particles as 
to make thom casy to separate, and unable to rosist tho slightest 
action of running wator, ‘This may happen oven while the » 
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cohesion romains so strong as to check and practically rosiat tho 
passago,of wator througe the body of tho matorial. 

* Tho tio dangers of slips and lonks 10 which a bank is oxposed, 
and the modo of meoting them, are the following, In the 
first place wator may be forced by pressure into the accidental 
interstices ov fissures in sand or clay faster than it can Crain or 
dry out of it; as where the outer slope of a leaky bank is mado of 
sand, or where a bank is thrown up entirely of moist olay, and 
the greater weight gn tho centre squeezos out wator contajned in 
the central portion and forcos it into the slopes. In both thoxo 
cases slips of the slopes are likely ; and they tako a flaitor slopo 
than that at which they first stood, Tho danger fiom leaks is 
when water obfains a freo passage, oithor through 4 crack or a 
pwrrow, without mecting any xesistanco sufficient to hold it “back 
against tho head under which it advances, The action of such o 
stream may enlarge tho opening until the bank is destroyeil, To 
stop a slip, cither the water must bo tapped by a drain boforo it 
enters the slope, or the slopo must be artificially suppor ted by a 
weight aufficiont to prevent its movoment, In tho caso of water 
flowing through a crack or burrow, no dangor will result wnloss 
the material bo tough olayoy soil, A sandy soil soon folls in, ag 
Trig. A will show, for ého ‘bed of the cavity 
will absorb the water, and tho material will 
run to 60 flat a slopegand the sides, right and 
left, will bo undermined go fast, that tho top 
will fall in from the surface of tho bank boloro 
it can attain any magnitude, Tn a tough 
loamy clay a orack is much moso, dangerous, 
for tho soil is noarly imporvious, and tho strcam will simply 
soften and carry away the bottom and sides of the burrow with 
which it comes into actual contact (Hig. B), and may oul ils 
way down without widoning tho oavity sufi 
ciently for it to fall in, ovon though it 
meander about and cpt caverns 5 or G foot in 
diameter. Tho quicker tho stream tho moro 
vortically the sides will stand; so Use) a loa 
of long standing is genorally found to havo 
cut a sloop, uarrow*way nguly down to tho 
level of the ground near tho contre of tho 
bank, and thon io have made a sorics of wito 
chambers on ils® loss rapid passage to tho 
rear. Such leaks fro Lost stoppod by fling 
the caverns in the rear with pgiayel or-rubblo, and at onco oulting 





Fig. B. 
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down to the leak on tho water side of the bank, and puddling it 


up on that side. “ “ 


But the real problem is to make a bank which can neithor slip 
nor be cut up by leaks; and may bo safely filled after being dricd 
for a couple of months by a mean daily temperature of 98° Fahr. 
in the shade, that of evaporation being 70°, 

Tho consideration of this problom is the moro necessary owing 
to the whetcsalo condemnation of earthon dams of above 65 feot in 
height, by M. Giacff, Engineer in Chief of the Ponis et Chaussées, 
in 1866,!| This condemnation is disproved by the long oxistonco 
and security of tho dam of Cumbum, 102 feet high, under 94 feet 
depth, of water. It may howevor be interesting to show, that a 
scientific and practicable theory exists for the construction of 
earthen. dams; and it only remains to bear in mind, that a given 
quality may bo secured, with less risk of defective work, in earth- 
work, with at least as much cortainty as in masonry. 

Before a bahk can be safely exposed to water as above, the 
following conditions must be satisfied — 

1, The greatest possible leakage must not carry any material 
out of the bank, 

2. It must bo imposgible for any burrow or crack to be mado 
right through the bank. 

3, Tho impervious park of the bank must be secured in its places 
so that noithor seftlomont can breach it, nor leaks through cracks 
which will occur in it carry the matorial out of place. 

4, The impervious part must bo encouraged to sottle or shrink 
so ag to closaany oincks which may occur in it, 

5, Témuit be onsy to detect and overhaul any bad puddlo, 

It will bo found, in practico, that whon a bank fulfils those con- 
ditions, tho ontrance of wator into any part of the bank is moro 
difficuli than ifs oxit, and that in consoquenco tho head of water 
npon tho bank tends to press upon and tighten up ovory layor of 
matorial in the bank—a result that tends very much to increase 


tho stability of overy part, 
. = *%Y 
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' «Tf is not necessmy to consider tho plan of coustrucling dams of eth, which 
aie things of chanco when thoy attain a height of 20 mbtics (656 ieot), and it is 
out of the question te uso this constiuction for a height of 50 mbtres (16 feet), 
which we Lave now under considoration.”—Tife's transtation of Graeff’s Repoit* 
on the Dam of Furens, &o., in “Selections fiom the Records of the Bombiy 
Goyernment—Inigation Series —N», ix.” 8yo., Bombay, 1869, 

* This Report appeared in tho “ Annales des PontS et Chansséea" 4¢ Série, ‘Tome xii pp. 
184-211, 8vo, Parts, 1206 
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It may ho well to consider first how a bank should bo theoroti- 
cally constr ucted withoyt any puddle at all; and, for this purpose, 
as rod numbers are convenient, a bank 200 feet high will be akon 
+ merely as an illustration. It may be obsorved, to atart with, that 
though the theoretical conditions of quality and arrangomont of 
soil may not be absolutely attainable in practice, yet the margin 
of safety is so largo, and the modifications permissible so ample, 
that any condition of scourity can, in fact, be attained in practico. 
Again, it is woll to ). premise, that not orfly clean sharp sand and 
small gravel, but algo these matorials, aftor having thoit inter- 
stices silted up with a tough matrix of clay or puddlo, prosont an 
insurmountable obstaclo to the burrowing of vermin and to crack- 
ing by heat. 

Let Fig. 13, Plate 16, reprosent a vortical cross section of a 

porfect filter in a prismoidal or wedge-shaped trough, wheso sides 
contain an angle of 60°. By its being porfect, lot it bo understood 
that, whatever dopth of water be placed upon it, tho wate: alone 
moyes as it passes through tho filter ; and. that tho‘matorial of tho 
filter ig arvanged in horizontal layois, boginning with fino sand at 
tho top, and then becoming successively coarse: until tho lowor 
angle contains largo rubble blocks, in such accurate propotion 
that the water flows through freely cnoygh not to rosist that 
behind it, but not so freely as to leave any apertures. 
+ If the upper layer of fino sand bo asgleap as tho water placed 
upon it, and be clean, the quantity of water flowing through tho 
filter, or, in other woids, the leakage, would bo usually ealoulated 
at 700 gallons per day for cach square yard of surface ; which, for 
tho filter in the figuio 200 feot high, would givo 14} onbie yards 
of leakage on hour per lincal yard of filter; an amount go small 
that it would flow away in a stream an inch deep, with a velocity 
of litile ovor a quartar ofa milo an hour, And this leakage would 
represont the work dono by 200-feot head of wator, in forcing a 
passage for such a stregm through tho obstruction presented by 
tho filter, and imparting to it the velocity with which it issnos 
from tho lowor edge. 

EF this prismoidal filter be supposed to bo laid on “its,gide upon 
an impervious soil, and the casing containing it be removed and ~ 
replaced by slopes of fine sand in front and of filling i in 10a7, cate 
being taken to keep open a drain of dry stono, or of masonry 
archos, from what was previously tho lowest edgo of the filtor 
(Tig. 14), the result is a bank so corstructed as 10 fulfil tho five 
conditions aheady stated for a safo bank, but without any 
ponds: Tho higher the bank for a given coarsonoss of sand, and 
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the thinner tho layer of sand forming the front slope, the more 
water would flow through the bank; but oven if tho-leakage 
increased a thousand times, and the water poured from the rear of 
the bank liko the back lash of an Atlantic storm wave, there is no 
ongincering difficulty in securing the rear s0 that the water should 
pass out without disturbing tho outor too of dry rubble blocks ; 
and if theso do not movo, no particle in front of thom can be dis- 
placed, by hypothesis, except by actual crushing of tho matorial. 
It will bo observed that no cack nor burrow can be made in 
tho material of this bank, cithor by sun or vormin; and that it 
only needs its surface protecting from the action of rains and waves 
to form a durablo bank, 

In the Author's opinion, there is no othor sound and safe principle - 
on which carthen banks of tanks or 1esorvoirs chn be constructed 
except ‘that described. In practice, puddle is addod to stop 
tho leakage, and tho durability of the bank is thereby also 
inoreased. But a reservoir bank can hardly bo considered safo if, 
owing to the modo of sts construction, a crack, burrow, or other 
Joak through tho puddle, would be dangerous to it, In practice, tho 
hest position for tho puddle is on tho flatiest slope in front of tho 
bank (Fig, 10), whore it-should be protected by rubble, the largor 
and smoothor tho better, laid on sharp looso gravel impervious to 
vermin, The thickness: of this protection must ho so great that it 
cannot be wholly,vemovall as the bank settles, Rubble packed, or 
vory rough siono, as kunkur, is best avoided; sinco it will not 
follow tho hank during sottlomont: hence tho dry rubblo facing 
must be thicker ag tho bank is higher. Unless there be liability 
to a scourotong the inner 100, theo is no oceasion to make it 
thicker at the bottom than at tho top, but rather the revorso, sinco 
the waves will be heaviest when the tank is full, Tho puddle will 
be tho most donso part of the bank. Whore used by the Author, 
tho surface of puddle under construction is kopt always flooded, 
liko a rico fiold; and gangs of mon, with their arms linkod togethor, 
walk Dbackwaids and forwards on short lengths of it all day, 
treading it stiff 10 a song, as layor after layor is added by, thd 
workmea”? The thickness of puddle used for banks under 40 feot 
high is just 1 foot thinner than that used in the bank of tho 
Sheftteld Waterworks Company, which did so much damage by 
bursting on tho 11th of March, 1864; i.6., it is 8 feet thick at tho 
‘wator-lino, and incroasos at tho rate of | foot in thickness for every 
8 fect vortical depth below fhe wator-line. Tho puddle must, if ~ 
necessary, he carried down in a trehch—shoot piling also boing 
added if necossary—so far as to prevent any flow of water below Pa 
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it being so violent as to displaco material, or so copious as to he 
wastofuh e 

In order to insure the puddle remaining watertight under all 
circumstances of original settlement, and of altoruate wot and 
drought, it is desivalle that it should rest on a subsiance rathor 
more compressible than itself, To lay it at once on ordinary 
yammed filling would bo too violont a change; and it has always 
beon laid by tho Author on a cushion of earth moistened and 
vammed; cach layov, of 6 inchos or 80, boing woll wotigd and 
thon sprinkled with onough dry earth to prevont it sticking Lo 
tho rammor, when punaned with a rammor of 40 Ibs, weight, 
The vest of tho front slope, if not already oxisting, has beon 
made of carth rammed dry in the usual way; sinco i was 
found safest, indced almost necessary, to establish the broad rule, 
that nothing but earth should be brought to the front of tho contre 
Vino of the bank. Tho bank was thon comploted with any gravol or 
- bad soil availablo, the gravel being kept at the bottpm as much as 
possible, and tho finest soil to the contre, «Though such banks aro 
not thooretically porfect, they have nover failed nor given trouble 
upon lotting the water against them. ‘Tho lengths entirely con- 
atructed on these rules are insignificant,ébut about 5 miles of old 
bank have been faced with puddle laid on carth rammed moist, 

The form recommended by tho Author for highor hanks is shown 
in Figs, 15, 16, and 17, which only needs% remayk, that whero tho 
bank inms out on a hill-side, or the ground along tho contro line of 
the bank rises or falls, the wator which loaks through and under 
the puddle will bo liable to run along inside tho bank, instead of 
escaping out of the rear toe at once. Tonco, at tho deopor parts of 
tho bank, larger stono is desirablo at the outer too, whatever other 
artifices the naturo of tho ground may adinit of, 
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Tho groatest average monthly progress in any yoar mado on the 
Soonkésala and Cuddapah canal was 273,000 cubio yards of 
earthwork and 11,572 cubic yards of masonry, in tho working 
season, April to March, 1869-1870; but thia could, be oxcoeded 
wore Iabour concentrated in one spot and assisted by mathinory, 

The cost of earthwork varied from 2d. to Gd. por cubic yard; 
of rook cutting, from 6d, to 2s; and of rubble masoury, from 
4s, to 108, the latter including a little ent stone. 

Much rubble masonry, including arch work, waa dono in 
aquoducts and bridges, as in tho wholg of tho 9th section of tho 
canal, at the vate of 8 a cubic yard over all, with contorings 
found. Harthwork in black cotton soil 6 fect deop, or thrown 
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into banks, was done rapidly during the year 1870, at 2hd. a 
cubic yard. n 

The aciual cost of the first 75 miles of canal—the length whose 
main office is to carry water for distribution below—has been 
£8,710 por mile, including headworks., Tho next 115 miles, in- 
cluding locks and all works, has cost £2,900 per mile; and the 
whole canal, including the expensive weir across the Pennér, hag 
cost £5,260 por mile. These rates include all English siores and 
plont,used for the work; but to cover the cost of engineoring, 
managoment, and stores in stock never issued for use, 50 per cent, 
requires to be added to the abovo figures, 


“The powers of irrigation possessed by the canal, as it at present 
oxists, admit of a clear but not very preciso definition, owing to 
the nuinber of contingencies for which it is adapted, but which aro 
not yot determindd by exporience. If rico alone bo considered, the 
irrigating powor possossed by the canal, estimated at 2 cubic 
yards of water an how per acre where tho waste water is lost, 
and 14 cubic yard whoro it is again taken up by the canal 
below, is— 


In me Promaiaes Dae + + + « 50,000 acres, 
» » Goulds ” + +e + 80,000 ,, 
» 5, Koond& propor , . . « . 100,000 ,, 
f n» Ponnér y s Goethe Pd 8,800 ,, 

Total . . . 188,800 ,, 


To which can bo added, at an expenditure 
of 2s, an aqre— 





In the Cautoo Basin, =... «17,000 acres, 
» » Koondér propor . . . . . 80,000 ,, 
Ghand total , . , 250,300 


Since the supply amply suffices for growing w& second crop of 
wheat for every acro of rice, and it is already found that this oul- 
tivation is commencing, during the first season of tho canal boing 
opener throughout, the revonue possible at the present wator rato 
of Rs, G6 an acre, and assuming no first crop irrigated except 
rice, is £300,000; and the yiold, at the averago yield of five yoars 
under tank irrigation in tho Kwnool district, would be above 
300,000 tons of rice grain, and about 500,000 tons of rice straw, 
and about a thiid of that weight of wheat and wheat straw ;,, 
quantities which could be increased by the importation and use of 
manure, But in order io grow so much rico, tho invigation of dr: sal 
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crops, such az indigo, cotton, &c., would havo to bo nogloctod ; 
thongh the demand for irsigating such crops is, so far, as oxtonsivo 
as that for rica, : 

Tn reference to navigation, the capability of tha canal acoms 
ample; and it may Lo necessary to oxplain tho reasons for this. 
The Board of Directors wore desirous of commoncing wilh looks 
of a smaller sizo—moro like the inland locks on English canals — 
but at the desivo of tho Madras Governmont, expressed in 1866, 
thig was given up. Supposing tho accontimodation for tragte on 
tho canal to offer no gioator attractions to tho native public than 
that of a railway, the weekly traffic may bo ostimated as oqual 
to that on tho N.W, lino of tho Madras railway when open to 
Muttonpully—or say £5 por mile a woek. Tf to this bo added 
the immense traffic created by tho canal itself, more than aqnal to 
tho wholo then trafiio of tho N.W. part of the Madras riilway, 
the result will bo as follows :— 

Tho total population of tho districts through whjch tho canal 
passes is about 700,000; a population qpablo of consuming 
annually 1274 million measures of rice if thoy ato nothing olao- 
The possiblo yield of grain iy 250 million measures of rice, and 
834 million measures of wheat. Suppesing that 250 million 
measures of grain aro not eaten by tho locab population, the only 
means of getting rid of thom frocly is by the canal, and this 
gives, at 3 lbs, moasure, above 800,000 eons, Jf this quantity 
bo cariied annually ovor half the longth of canal, it gives a 
daily traffic of 500 tong a milo ovory working day; to this must bo 
added straw, manuro, and the commoilitios purchased by the sale 
of tho product, besides all tho traffic which a railway wguld havo, 
as above estimated. 

But a brief comparativo skotch of tha Madras Irrigation and 
Canal Company’s canal botweon Soonkésala and Onddapah, and of 
the Grand Junction canal botweon Brontford on tho 'Thamos and 
Braunston, will, givo as good an impyossion of tho work as any 
technical desoription can do. ‘ 

Tho Grand Junction main canal is 90} miles long, 43 foot doep, 
86 foSt broad at tho top, and 24 feot broad at tho bottom. ‘The 
Soonkésala canal is 190 miles long, of which 75 miles aro nover 
loss than 100 feet in average breadth, nor 8 fogt in dopih, and 
avorago about 253 feot broadth at the top, and 9 feat in doyth, 
The locks in the English canal aro 86 feot long by 16 foot wido; 
in the Soonkésala canal 120 foot by 20 feot, or nearly twivo tho size, 

"Tho navigable branches of the Grand Junction are 28 foot, and 


ncvon 20 feet broad at tho water lovol; whiilo tho narrowest por- 
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tions of tho Soonkésala canal aro 70 fect. or, for a few miles, 65 
feet. The former has one hundred aml two locks, ayeraging 
7k foot viso; the latter has only forty-seven locks (reckoning 
double ones as two, and besides three level floored locks), averaging 
92 feot rise. Tho former was commenced about 1795, and was 
completed as follows : 15 miles were opened wp to November, 1797 ; 
28} milos more wore oponed in June, 1798; 20} in 1799; 253 in 
1800; 64 in October, 1800, and 3 more, including the Blisworth 
tunnel, in March, 1805; making, with theePaddington branch 
opened in 180!, a total of 102} miles completed in ten years, at a 
cost which ultimately reached about £2,000,000, The Soonkésala 
canal, 190 miles long, was commenced in October, 1861, and was 
all brought to completion, as required by the Company’s engage- 
mont with tho Government, in Juno, 1871, or in about ten years, 
at a cost which, whon it includes wharves and floating stock, will 
reach about £1,750,000. It would probably have been better had 
tho Grand Junetion canal been originally constructed of the sizo 
of the Soonkésala canals for, though it worked profitably to itself— 
80 much go that its £100 shares rose to above £200—yet it proved 
too small to accommodate the traffic it developed, aud has thereforo 
sunk for tho presont under the competition of the railways, It is 
intoresting to compare tho size of the towns affected by tho two 
canals at tho time of thoir opening. ‘London had then 864,845 in- 
habitants; Madvgs has Qhout 760,000, Northampton had 7,020; 
Dorby, 10,832; Dudloy, 10,107; Walsall, 10,400 ; and Birmingham, 
78,670, Kurnool has about 12,000 ; Cuddapah, 25,000; Nundial, 
probably 7,000 or 8,000, Again, tho producing and manufacturing 
powors of ¢ko two districts me strikingly similar, though in con- 
trast, Tho Grand Junction canal promoted the production of 
coal, iron, and Time from below the carth’s surface, and the in- 
dustrious manufacture of oxotics by machinery; the Soonkésala 
canal cannot but promote tho production of matorial for food, 
clothing, and luxury upon tho earth’s surfaco, and tho manufacture 
of food, cloths, colours, papor, &o., for which tho Madras Prosidenoy 
was formerly celebrated over tho wholo of Huropo and Asia, and 
for this work the population is likely soon to bo adequate. 

Not only corn-fields, but also gold-fields, are far better off in a 
climate of prolonged sotéled weather and short heavy rains than 
in ono of comparative uncertainty. It is far botter for the gold- 
diggor to havo a store of wator with which ho can work during 
dr y healthy weather, than to” have to work in an uncertain climato 
where ho is liable at any fime to bo flooded ont or left ary. 

Tt is satisfactory to find that, while the Govornmonis in India = 
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are becoming dlive to the valuo of irrigation in tho contro of 
India, those of Anstralif aro sorionsly considoring tho samo sub- 
ject; and it may bo hoped thal tho English nation will not long 
be behind the Ifindoo, tho Italian, and tho Spaniard in irrigation, 


as they at present aro. 


The communication is accompanicd by a serics of dingrams, 
from whioh Plates 14, 15, and 16 have boon compiled. 
. * 


[Generar Srractey, 
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Guxcrat Srracuny, RB, thought the Paper was exceedingly 
valuable, and explained oxtremoly well the great work on which 
tho Author had boon engaged in Southorn India, Ifis oxperionce 
had beon confined almost entirely to Northorn India, and thero 
was very little ho could usefully say on the ongincering questions 
which were at issuo, If, in the course of tho discussion, reference 
was mado to mattors not of a specially onginocring nature, but 
touching the gonoral subject of irrigation in India, ho would mako 
such remarks as occurred to him, a 

Sir A, Corton said ho had had fifty years of Indian exporicnco, 
and could speak with somo authority on this subject. Tho 
Soonkésala canal was a grand work on these growmds: Fist, it 
was a largo work in the upper country. Ivrigation works had 
bean executed by tho Government in the deltas of tho rivers 
and in ‘the intorior plains, but thoy wore very difforont in thoir 
nature from this, which was carried through a vast, rocky, 
undulating camtry with a great fall, In the next placo, it was 
the first instanco in India of a thoioughly well-projected and 
woll-conastructed system of stcamboat canal 190 miles in length, 
Othor navigablo canals of considoralle extent had been constructed, 
and tho canals of the Godavery could bo navigated by steam- 
vessels, but these Were*not so complete as thoy ought to bo, Even 
in America thero was no stoambont canal to this day, With 
regpect to tho wojectidh and oxecution of this work, ho had 
oxamined all the papers that had passed between the Government 
and tho company. It was a matter of notoricty that there was a 
strong projudico on the part of officials in India against entor- 
prisoy of thi% kind, and tho papers he had scen all bore the stamp 
of that feoling, J4 was thercforo quito safe to consider that in 
those papors any misteke in projection or exeeution would bo 
brought forward, and the tono of tho papers could not be mistaken, 
Going throngh thom, he novor was moro satisfied that thoro was 
no considerable mistuko oithor in the projection or in the execution 
of thoso works, and that ¢hoy wore thoroughly effective. Numerous 

errors wore, pointed out, but they were more trifles, not affeating 
in tho slightest degree the real, fandamontal points of tho work, 
It was a greai satisfaction to him to find that it was so, Tho 
fecling was, ande had always been, oxcecdingly strong against 
private entorpriso in India, and every offort lad been made to 
suppress tho presont company, As a rule such works got ontirely 
into tho hands of the Govanmont; but ho consideicd it waa 
oxtremoly important that theso works should bo ontrusted to 
private companies, for, if any questions arose, thero was no ,. 

o 


26 TIE SOONKESALA CANAL 


appeal in the caso of Government works. 1f the peoplo thought 
themsclves aggrieved invespect of tho arrangomonts about water 
or tho prico, they appealed from tho power which thoy considered 
treated them injuriously to that samo powor, ‘hoy had no 
redress. This had been foiced upon his attontion repeatedly in 
India, becauso several times when ho had tried to dofend native 
rights, he had found it impossible to do so, for tho authoritica woro 
tho very porsons thoy had to complain against; and he had beon 
baffled again and again in that way, Now ifa company sold tho 
water, and the native considered himself aggrioved, of course ho 
could appeal to the Government, and, what was moro, tho bias of 
tho Government was always on tho sido of the native. ‘Tho 
natives themselves were ostremely sonsiblo of this. Ilo could 
not concoiva what the fecling was egainst these works boing 
in tho hands of a company. his worle now consisted of a canal 
190 miles long, leading tho water of tho Toongabudra into tho 
valloy of tho Ponnér, and by that river to tho district of Nellore, 
whoro thore was a vast eatent of nativo eworks which had beon 
improved by the Governmont, and which would receivo any 
wator that was not used on the lino of the canal. Tho project: 
was completo in itsclf in a cortein senso, It would irrigate 
250,000 acres of rico during the monsoon} antl 750,000 acres of 
what was called dry-grains “after tho monsoon, Moreover, thorg 
wore 190 miles of navigation to bring“tho produao down to a 
certain point. But two things were required in addition; first, 
the navigation should bo completed from the end of the canal 
to tho hoginning of tho Governmont canal at Nollore, a length 
of 80 milos, Whon that was done thero would be water curing 
from tho head of the canal to Madras, about 400 miles. Without 
this tho work would bo in a cortain sonse imperfect; that waa 
to say, at the ond of tho canal tho produco would have to Lo 
delivered over to the railway, to bo carried, at an oxpenso it 
would not boar, io Madras. Il, howevor, tho water transit wore 
completed, if would open the wholo ef this highly-irrigatcd 
country, not only to Madras with its 500,000 inhabitenta, Lut 
also to all tho maxkots of tho world, Thorcfore he considered 
the first thing necessary to be done to completo tho project was 
that lino of water communication, The othorsrequiroment was 
to store water to keep the canal supplied for tho five months 
during which tho natural supply failed, Water could bo stored 
cconomically all over the valloys of tho Toonga and Budra, in 
quantities sufficient for an additional hhillion of acres during tho 
ah dy scason. Those two works could le oxceuted at pricos which 
fal 
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would greatly increase the goneral return of the whole project, 
though the works as they now stood were, im his opinion, abugdantly 
securo of getting a largo percontage upon the outlay. 

A minor point he would allude to was the cost of making theso 
canals navigable. In this case thoro was a gradiont of 450 feot 
in 190 miles, or 2} foot per mile, and the outlay had been £150 por 
foot of fall; thorefore with 2) feot fall per milo it was £875 
per mile. In considering the oxpense of transit works in India he 
would rgfer to the grand standard, viz., the cost of the railways 
in that ompire, This had amounted on the average to £20,000 a 
nile, while the cost for lockago on this intcrior canal was, as he had 
stated, about £375 por milo—an insignificant item in comparison, 

Thore was now open in India an unbounded field of enterpriso 
and employment for tho Civil Engincers of England, and tho 
Madras Irrigation and Canal Company had dono sensible benefit 
to the country in thus opening their works, and he hoped thoy 
would be pormitted to complete the whole Project which ho had 
sketchod out, e 

Evon in England, where tho distances were comparatively in- 
significant, tho cost of transit was an important question; but 
in India it was of vital,intportanco, where materials or produco 
had to be conveyed 00eor 1,000 miles to reach markets aud porta. 
Ag yet almost tho whole of India was shut up from the want of 
cheap water chmiago. ‘ho railways could not properly open up 
India. They were carrying goods at 2d. por ton por mile on . 
an ayerago, and this only by being backed np by a heavy 
annual subsidy from the Government, and that chargo of 2d. a 
milo was, ji» faot, a oomploto failuro. India could not bo 
doveloped under such a systom; it must havo cheap tiansit. 
Io wished gonerally to express his opinion on this subject as an 
officer of long expericnco and a Governmont official. In many 
respects ho stood in a peouliar position with regard to those works. 
Ie neithor projected them, nor had he anything to do with thoir 
excoution; nor was ho jp any way connected with tho Madras 
Trrigation and Canal Company. Ilo spoko as an unbiassed,in- 
dividual; but ho could not refrain from oxpressing his satisfiction 
at seeing this extensive work comploted and brought into active 
oporation, « 

Thrigation works in India wero now projected, and all but two 
or threo of thom woro in process of excoution, which would bo com- 
pleted at a cost of 85 million’ sterling in irrigation and naviga: 
tion, so that thore was really an extensive work going on in this 
essential point, 
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Mr. Baveman said there could be no question as to tho groat 
importgnco of this work, both as a work itsolf, and with respect 
to the advantages it must confer upon India; but ho confessed to 
boing somewhat surprised at tho sogtions of theembankments, Ilo 
was himself rathor an old hand at making reservoir ombankments ; 
but he must say that he dare not construct reservoir banka in the 
way those canal banks appeared to have Leon constructed, Tig. 8, 
Plate 15, ropresonted an embankment 30 feet in height with a wall 
2 feet thick at tho 1ep, and not moro than 6 foot thick at theebottom. 
He could not comprehend how that bank, oven with the water in 
the canal, could stand at all, If it did, it was a now plan of ongi- 
neering, and was something from which ongincers might learn, and 
possibly copy, for tho future. Ile was quite guro no 1ailway ongi- 
neer, much less an hydraulic engineer, would venture to build a 
wall 80 foet high, 2 fect or 2 foot Ginches thick at tho ‘top, and 
6 feet or so at the bottom, and oxpect it 10 stand, 

Then, as to tho mason1y revetment (Fig. 9), foynded on sand, 
with no protection or provision to provent the water from tho 
canal passing through into the bank; that wall, judging from tho 
scale, could not be more than about 2 foot 6 inchos thick, and again 
he could not understand how that steod. If it did, it was a 
valuable picce of expericnce in engineoring. Io would like 10 ask 
the Author what was tho character of the sand on which that wall 
stood. If it wero pure sand, a depth of watex, upon it of 80 foot 
would causo it to act simply asa filter, and the water would escape. 
If it were argillaccous matter, mixcd with sand, it might bo so 
made as to be impermeable to water, partioularly if it wore mado 
by baskot labour and padded over, as on tho Contiyont. If so 
made then he could suppose an ombankment might bo formed 
without puddle but imporvionus to water, Still tho matorial of a 
bank had a partioulay slopo at which it would stand without 
thrust; all abovo that slope would oxorciso a pushing forco or 
pressure from behind, and auch a revetmont wall supported as 
shown he should scarcely expeot to stande 

Again, threo sections (Figs, 15, 16, and 17, Plate 16) wore recom- 
monded for adoption, as the mode in which every ombankmont 
should be formed, by puddle walling on tho face or slopo of tho 
embankmont, without this faco puddle hoing tied into any matorial 
at the bottom or foot of tho slope, Tho great difficulty in oon- 
structing water-tight banks in this country was the charactor of 
the ground on which tho embankment had to be formed. With 
tho right material, and with the matcfials proporly put togothor, 

a water-tight ombankinont might readily bo mado; but thore was 
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great difficulty in preventing the escape of water below the 
embankment, through tho natural ground on which it rested. If 
it wore, though sandy, a water-tight and somowhat argillaceous 
mass of alluvial deposit, such as he could imagino would be fend 
over a great portion of India, then there was not only a good 
matorial, but a matolial which could not, except by unskilful 
managemont, make a bad bank. If it wero put togethor in 
thin layers, woll trodden, it must inovitably make a water-tight 
mass, which would be safe, In this country where thero were not 
such good matorials, thero was dangor in putting puddle on tho 
face of an embankment. Tho embankment, oxcopt it wore mado of 
sand, gravel, or stone, would gradually sottle, the facing of puddlo 
would orack, and the water would escapo. Theso were his ox- 
porionces ; and he should he afraid to trust to less precaution than 
practico*had taught him to adopt. 

By way of illustrating how an embankment might bo inade per- 
tectly safo, the Author had suggested an embankment 200 feot in 
hoight, through which ¢he water should leak, but so as not to 
destroy it. Engineers usually endeavoured to construct banks 
wator-tight in themsolvos, without any Icakage. It was a new 
doctrino that embankmonts to bo safe should be leaky, though ho 
had known soverdl cases of reservoirs so lealty that they were 
nevor filled, and consequently never washed away. But it did not 
answer to make leaky*ombankments. The ordinary filtering 
medium in this country was about 4 feet in thicknoss, ‘Cho 
quantity which ho understood tho Author to say would filtor 
thiough this ombankment was 500 gallons por squaro yard: that 
would bo Jitile short of 60 gallons por square foot. Ie did not 
know in what time that would take pleco; but a good filter would 
allow 75 gallons por squaro foot to pass in twonty-four hours, 
Tho wator to be fillored rested on fine sand, which was supported 
by a coarser moiinm of sand, and that again was supported by a 
coarsor still, till it got to round boulders as large as turnips 
and potatocs. That filtxation was carricd on under only 1 foot or 
2 foot of water prossuro; or, in tho caso of the London Water- 
works, 8 foot or 4 fect. Whero tho wator was 200 fect deep, ho 
should be sorry to contemplate the result in a work for which 
ho was responsikle, In making these romarks he did so only 
to elicit furthor information, as to the character of the material 
on which theso banks were constructed, and of which they woro 
made, "i 

With vogard tothe masinry of tho weirs, one of them appeared 7 
to have been placed upon red shale (Fig. 5, Plate 15). Now shale + 
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was not a durablo matorial with water falling vortically upon it; 
and unjess the masonry+floor was vory firmly fixéd, the drop of tho 
wator from a height of 14 fect 6 inches would suck oul that 
masonry sooner than it would in that weir which was of groutor 
height, but was placed upon the much harder gneiss rock (Tig. 8). 
The safety of such a work deponded ontirely upon the character of 
the rock over which the water fell. As a rule, his oxperionco 
was that a perpendicular faco was not a judicious form for con- 
structing a weir, angl that unless tho work was built on subslantial 
rook, the foundation was liablo to bo injured, <A sloping woir, 
which allowed the water to fall gradually to tho foot, was a safor 
mode of construction, IIo should be glad to hear how tho sand 
ani gravel in theso banks were put togethor., In somo valloys in 
Spain in which he had constructed weirs, the material consistod 
of sand or gravel of such an argillaccous description that it was 
hardly possible to mako a bad bank, But if tho ombankmont was 
do bo formod on giound not itself wader-tight, andl if it had to 
he raised 40 or 60 fect high, it required a largo amount of skill 
and caution to scoure a good foundation, 

Mr. Ronere C. Rew contended that an ombankmont wholly of 
earthwork and puddled clay would makova safor and inoro lasting 
structure than a composite ono of masonry antl earthwork. Tho 
method proposed by the Author for constructing embankments which 
could Jeak without detriment to thoir stbility might bo thooroti- 
cally correct, as far as tho bank abovo tho natural surfaco way 
concerned, but it was difficult 10 sce how such 9 structure conld ho 
ticd into the gronnd on which it stood so as to bo safo. 'Lho sito 
‘for such a bank must be propared, cithor by oxcavattng the whole 
material under the base down to an imporvious stratum, and 
rearranging it according to tho plan adopted for tho portion above 
the surfaco, or a puddlo tronch would havo to bo dug ani filled 
with clay all round the inside too of tha henk, whore the Gnast 
material was placed. Tht ordor that the ombankmont mighé act as 
a filtor-hed, tho difforont materials must slade into cach othor, from 
fino.sand to rubble, by minute gradations, or else tha sand would 
be blown by the wator through tho rubblo; and tho process of 
selecting tho available materials, by riddling or otherwiso, and 
placing thom in thoir propor positions, would howvery costly, Pro~ 
vided tho gradations wero perfect, tho finor the particlos at tho 
ingide, tho less would bo the leakago, and if thoy woie vory fino, 
as in clay, there would be no leakago ‘ab au. There would therefore 
bo great varioties in the reténtivoness ‘of difforent ombankmenta 


built in this mannor, and indeed in differont portions of {ho same 
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ombankment, It would be almost impossible to predetermine how 
much a givon ombankment would leak, and thore would bo no 
cortainty of having sufficient command over the water in the re- 
servoir, 80 as to regulate the supply from it, 

As regarded the construction of wator-tight embankments, tho 
plan of placing the puddle wall along the inside slope was not so 
good, in Mr. Reid’s opinion, as the vertical wall in the centro of tho 
bank, Moro puddlo would be required, since tho area of the slope 
was greator than the vertical area, while the puddle trench having 
to be carried round tho too was longer than if it wero in the ecntre 
line, and, in the evont of settlement, the puddle if at the faco, 
boing inclined to the direction of subsidenco, was moro liable to 
orack than if it w ore in the lino of subsidence, as it would be if 
vertical. 

Tho proper fimetion of tho puddle wall in an embankment was to 
stop the ‘ creop’ of water, which was inovitablo in all earthwork 
unless wholly | constructed of clay or other impervious material. 
Whenever wafer acted u upon clay in any volumo, with tho slightest 
motion it disintegrated the particles. Now this was the condition 
in which tho puddle would bo in, if at the inner surface, with 
nothing but rubblo and gyavel between it and tho water; for overy 
wavo in. tho resorveir would havo its corresponding widulation in 
the water lying against tho puddle wall, and would evontually in 
this manner eat into tha clay, But, by placing the puddlo wall 
in the contro, thore was ® grovt thickness of earth betweon it 
and tho wator, and the minute tubos which carried tho wator 
through the cartliwork offectually retarded the action of waves in 
tho contro, ag.well as prevented the direct pressure of the water on 
tho puddle.” If, howover, tho carthwork of tho imnor slopo was of 
open, stony material, tipped in layers of 5 fect or 6 foot thick, and 
the stones wore allowed to roll down to the bottom of each tip, it 
would not havo tho degired offect in protecting the puddlo wall, 
Tfonce it was, thet. oxperionced enginoors specified banks to be built 
in thin layers, with the most clayoy portion of tho matorial inside 
and next the puddle wall. On tho outsido slope tho matorial noxt 
the wall shotld also he clayey, so that it might boar with tho fimo 
offect as tho inner slopo on the wall, and keop it in equilibrium, 
The layors should also bo sloped inwards to tho contro, so that the 
beating and consolidating would tond to press the carth against the 
puddlo wall with as groat force as the water of tho resorvoir would 
when full, If the outside slopo was not capable of oxerting such 
a pressure through an infinitoly small spaco, it could not sustain 
that pressure; and whenovor the water rose, if would yield, the 
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puddle wall would bend, and, having no olasticity, would cack 
and caso the destruction of the bank, 

Thero was hardly any limit to the hoight an ombankmont might 
‘bo raised, as far as ils power of resisting tho pressure of tho wator 
was concerned ; but the sito on which it was built might nol bo 
ablo to carry the oxtra weight, and might bulge owt above and 
below the bank. Tho slopes, which were sufficiont for ordinary 
heightg, would hardly be safe when the mass of artificial oarth 
was increased to sugh an extent as was proposed, 

My. A. J. Dovson, who had Leon engaged for cight yours on this 
canal, said that, except the addition of a puddled foreshoro, and tho 
alteration of the outline of tho bank in the reay of the masonry, tho 
wall (Fig. 7), and tho masonry revetment (Tig, 9), and all others 
of which they were types, were completed in the spring of 1865, 
and the puddle-core walls in the autumn of tho samo year. ‘Tho 
length of canal in which tho loftiest specimens of each kind ocourred 
was oponed for trial in 1866, without accident. The face walls 
(Fig. 8), 10,518 foot in total length, and tho puddled banks 
(Fig. 10), woro comploted by Midsummoe., 1868; water was passod 
down in July, and the canal navigated for 65 milos in August 
of that year, without doing them tho slightest injury. A portion 
of ordinary bank, throwu up without solecsions did, howevor, givo 
way in that month. 

Again, the walls yopresented in Fig, 7 woro “completed in 
1865; no failure or accident occurred to theso oxcept during tho 
extraordinary storm of August, 1870! Ono wall in the 24th milo 
was thon gvertopped, and, as thoro was no protection to tho lank 
overlying tho onds of tko wall, a breach occurred atathe junction, 
carrying away about 100 fect of tho bank, and somothing loss 
of tho wall, Anothor wall, in the 28th milo, of narrower scotion 
than that shown in Tig. 7, also gavo way, for the longth of a vhain 
or two; and consequently all tho longth of tho narrow scotion 
of wall—a fow chains only, and no great hoighi—had hoon sinco 
specially protected in tho front and reqy, Fig, 9 ropresonted a 
magonry revetment completed in 1865, above 1 milo in longth, No 
failure had occurred to this rovetmont boyond cracks, oxcopt 
during tho storm of 1870, when it was overtopped by tho wator, 
and the bank washed away from bohind, so that, a broach followod 
220 feot long in ono place, Tho scour of the water towards tho 
breach set against tho toe of tho rovetmont in another part, whore 
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a longth of about 4 chains slipped into the canal, but no breach 
occurred thero. a 

Puddle-core banks, Fig. 11, were liable to leak. One in tho 
30th mile, only 10 feot high, on fissured rock and gravel, had tho 
lowor part of its core washed out on the 29th of July, 1868. A 
puddle foreshore was then added, and no failure had sinco taken 
place, They were the least satisfactory, perhaps, of any of the 
sections, though they had never beon breached. ‘Tho banks shown 
in Figs, 8 and 10 had givon no trouble, and they survived the 
storm of August, 1870, 

Tho above mishaps were spread over a poriod of six years, and 
a distance of 65 miles. The first section was oxposod to the 
action of river and land floods; the socond, third, and fourth, to 
large wavos on tanks, ospecially at Tongaduncha tank; in the 
fifth section land floods spread 6 miles against tho upper banks 
10 or 15 fect deep, It was to be remarked that the puddle was 
not of tho bast nature. It consisted of black cotton soil, which 
containod little clay, » To thought tho wondor was that with 
theso diffioultios thero had not been even more accidonts. 

Mr, Latham had stated that 2 oubie yards por hour por acre was 
tho datum on which his calculation of tho amount of water for 
invigation had beeh mado. Colonol Cotton insisted on 1 cubic yard 
on tho Cauvery and Colleroon irrigation works which he con- 
sirnoted; and Sir Artltur Cotton said that in tho Tanjore and 
Godavery works 14rd cubic yard was sufficient, or 4,000 yards for 
tho ono hundrod, and twonty days of wot cultivation, and 1,500 
cubic yards for dry crops. If that wore tho caso the.capabilitios 
of this canglwore far greator than thoso named in the Paper, 

With rogard to the navigation of tho canal, the Author had stated 
what ho imagined would be tho amount of goods conveyed, That, 
howovor, would bo only limited by tho carrying powor of tho rail- 
way fYom Cuddapah to Madras, into which this canal now worked ; 
but he was sure thore would soon bo a largo amount of traffic in 
pessongers. IIo had beon up and down the Godavery canal, and 
ho was astonished to seo tho amount of native passonger trailic 
from ano placo to another, in districts much less inhabited than 
those served by this canal, To confidently believed that both in 
an engincoring and in a commoroial point of view the Sconkésale 
canal would provo to be a success. ' 

Mr. G. IL. Putwrs observod thet tho particular point which into- 
yostod him was, as to whother canals in India could be made to , 
contribute largely 10 tho’ means of intercummunication in that 
country. Trom the observations of Sir Arthur Cotton he appeared on 
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to he under the impression that railways, which ho assumod bad 
cost £203000 a mile, could not do much more for inter communica- 
tion in India than irrigation canals, Mx. Phipps thought it might 
bo well worth while, whore such a canal as tho present ono, costing 
£8,000 or £9,000 per milo, had to bo constructed, to render sucli 
a canal navigablo, if it could be dono, as stated in the Paper, ab 
such a moderate additional outlay as £375 per mile, Io could not, 
however, conceive the idea of canals supoiseding reilways as a 
genoral mode of communication over largo tracts of a country liko 
India. Although not in all cases, yet in a groat many, paiticularly 
in tho transport of troops and military matorial, apeod of transit 
was % vory necessary clement, and in this instance, not only 
would the canal bo affected by tho ordinary causca of slow travol- 
ling, but this evil would bo increased by tho curront against which 
tho rotumm boats would always havo to contend. Assuming, how- 
ever, that railways, and not canals, wore to afford tho means of 
travelling in India, tho great thing was to constiuct thom 
cheapor, so as to covor more ground, and tlrus tend to increaso the 
tado and prosperity of tho country. Their cheapnoss would 
possess the further advantage of comparatively casy 1enowal, aflor 
heing swopt away by tho henvy floods s@ fatal to such works in 
Tndia, Te submitted that what was warlted for India was an 
extensive syatem of railways constructed upon a cheap plan, for he 
never could believe that navigable irrigation canals could form 
an adeguato means of intercommunication in that country, 

Mx, Bauer said, on somo of the drawings banks 60 feot high 
woro represented as having boon built on sloping ground; whilo on 
the high sido ho undorstood thero was hardly any bank at all, Tle 
did not sco why it was necessary to malo walls of that height, 
if by slightly moving tha direction of the canal latorally this 
could havo boon avoided,, Te thought Sir Arthur Cotlon had 
injured his advocacy of canals by contrasting thom with railways, 
because in India both railways and canals wore wanted. Ib had 
heon assorted that it was propescd to mako on oxtension of this 
can? at the rate of £875 por milo, that tho Indian rpilways had 
eost on the avorage £20,000 a milo, and that tho latter could only 
carry goods at, 2d, per ton per milo, whilo tho canals could carry 
goods a great deal cheapor; and that thereforo,in tho proportion 
of £20,000 to £375, railways wore woiso than canals, indopondently 
of the gtoater cost of carriage by tho formor: but tho fact was 

» thie very canal had cost about £9, 000 0 anilo. 

Mr. Punrrs yomaiked thal My. Bruvo"was undor a mistake. It 

® had not been staleil that tho canal could bo mae for £375 por 
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mile, but that that amount would render an irrigation canal 
navigable. 6 

Mh. Bruor said, he understood that the extension to Nellore was 
to cost £375 pér mile for navigation, while this canal cost nearly 
£9,000 per milo; but if tho £375 was only to do a portion of the 
work of making the canal, so much the greatér the unfairness 
of putting that in contrast with the entire cost of tho railways. 
In the Presidency of Madras the railways had not cost £20,000 
a milo, and this estimate of £875 per milo had beon put against 
the cost of carrying the railway across tho Ghits, instead of 
taking the cost of tho railways in the presidency, which ho 
believod did not exceod £12,000 por milo in the case of the Madras 
railway, and in the Gicat Southern it was the samo as this canal. 
Of course rolling stock was included in the case of tho railways 
in that amount, not so in the canals. 

Lieut,-Col. J. G@. Mupiny, R.E., remarked on somo points of dotail 

in which this canal differed from thoso in the N.W. Provinces of 
India, that such comparisons wore usoful if only because tho Engi- 
neors of Northorn and Southern. India had so little opportunity of 
seeing one another's works, 

Ife ghould bo glad te know if there woro any masonry falls in 
tho main canal, and ifso, what form of fall had beon fixed on? In 
Northern India, the vertical fall with a grating was now admitted 
to bo tho best yet devised, A cistern of water was sunk below tho 
level of the lower bed, on to whioh tho water fell as on an clastic 

« cushion; while its force was also broken by its boing first mado to 
pass through a set of bars fixed obliquely in tho orest of the fall, 
aimilar todito teoth of a comb, , If there woyo no falls; the profile 
of tho country must bo vory favourable, and tho difficultics of 
navigation would be considerably lessened ; but the combination of 
irrigation and navigation in tho samg,canal involyed difficulties 
which had nover beon successfully overcomo in Upper India, 

Tle inquired whother tho undey-sluices*in the weirs placed acrosa 
tho main chanuol at tho héads of the banch canals wore found 
sufficient 19 prevent silting up? In the N. W. P.,of Indiapxegu- 
lating heads with wido sluices would .be required across both 
channels at the points of bifurcation. Ie also asked whether the 
irrigation was all surface irrigation, or whother the water had to 
bo lifted? And whether the water was delivered into the villago 
wator-courses from the main canal, or by intermediato divtri- 
butaiies? It was stated that measuring sluiccs wero not needed. _ 
In the N. W.D. the diffisulty had always beon how to insme a 
constant discharge with a head of pressure continually varying ; and | ” 
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though various attempts had boon mado to overcome this difficulty, 
thoy haé beon unsuccossful, owing chiofly to tho flatness of tho 
country preventing thoro being any spare fall beyond what way 
actually required for tho flow of the water. TIonco tho water rato 
was always assessed on tho area irrigated, instead of on tho amo 
of water delivered—an objectionablo method, as it led to waste of 
wator, and to continual oxponse in measuring irrigated areas, be- 
sidos opening tho door to disputes and intorforonco with tho cul- 
tivator’s arrangomenjs, 

With regard to tho formation of the banks, it might bo notod 
that tho great embanianents by which the Ganges canal was 
carried for 3 miles across tho Solani valley, at an clovation of from 
10 to 40 feet above tho bed, wero formed of oarth, with a doublo 
rovetment of brick masonry built in stops. ‘These had stood well, 
and there was no leakage. Tuddled banks, without furtifor pro- 
teotion, would bo porforated by rats in Northorn India, and thoro 
was no stono or gravel to protect tho puddle by pitshing: brick 
was the only material available, . 

Tt was estimated by Mr. Latham that 2 cubic yards of wator 
por hour wore only sufficient to irrigato 1 acre of rico. This was 
only {th of the irrigating duty now obtainal from canal wator under 
favourablo circumstances in the N. W.P. whon*applicd to wheat, 
the great staple of Upper India. Ono oubio yard per hour would 
thero irrigato 2 acres; or, to uso N. W.P. nomonclature, 1 eubia 
foot por second would be thought fully cqual to tho irrigation of 
267 acres of wheat, in any canal whoro tho irrigation was fully 
developed. On the Eastern Jumma canal, tho most perfect in this 
respect, in Uppor India, 306 acres wore irrigated in 4868-9, On 
tho Ganges canal, where tho distributaries were not yot comploted, 
only 232 acres, 

Of course the amount of water required for rico was vory 
differont from what was wanted for wheat; and although thoro 
wes somo rico ivrigationtin Uppor India, ib was in tho autiunn, 
when thoro was plonty of water available; whorcas tho chiof 
crop,or wheat, was watored in the cold woather, whon walor was 
most scarco and precious, The water-rate assumed in tho Papor, 
Rs. 6 per acre, would seom very high in Northorn India, whore 
sugar was the only orop that paid as much as Rs. & por noro for 
surfaco irrigation (Rs. 34 only if the water had to bo lifted). Rica 
paid Rs, 8 only, and wheat Rs, 2'4, Tor so largo a discharge at 

, the head of the canal as 400,000 cubic yards por hour, or very 

nearly 8,000 cubic feet por sctond, tho length, 190 miles, seemed 

a very small, This was the caloulalod discharge of tho Barco Doab 
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canal, which whon completed would be 470 miles long; and this 
difference made it of little use to compare the cost of canals under 
auch different circumstances as those of Northan and Southern 
India, To had roughly estimated tho cost of an irrigation canal 
in Northern India at about Rs. 4,000 per eubie foot por second of 
calculated aenaree or Rs. 80,000 per mile of length, Tho Soonké- 
sala canal h¥ apparently cost Rs. 50,000 per milo, or Rs, 3,330 
por cubic foot per second. 

Mr. Barman said, the account of tho failures which had taken 
place afforded some confirmation of tho fears ‘he entertained fiom 
looking at the sections of tho embankments. With reference to 
~ the quantity of water required for irrigation, a cubic yard of wator 
por acre per hour was equal to a depth of ith of an inch of water 
por day. In tho south of Europo, in Valencia and Mumoia in 
Spain for instance, where there wore still many of the old Moorish 
irrigation canals at work, the oidinary ixrigation amounted to 24 
inches in depth, renewed every fortnight in certain poriods of the 
yoar, which Was about the samo quantity as was used in this caso, 
if put on tho land onco a fortnight instead of daily; but rice 
required four or five times as much wator as tho ordinary ci ops of 
tho country, and for about ten weeks of the year. 

Mx. Rupmay observed that tho remarks upon tho formation of 
tho embankments, rather confirmed the propriety of tho criticisms 
of Myr. Aird on a previous occasion,’ as to tho absenco of puddle, 
whon it was seid that the mothod of construction by baskot-work, 
by men, women and children, was such as to knead the material 
into a very compact mass, so that it became of the naturo of a 
puddlo bank, the slope of the bank boing 2to 1. In tho Bann 
reservoirs, County Dotwa, the slopo in somo casos was 3 10 1; on 
an avorage 24 to 1, with a puddle bank 10 feet in thicknoss.? In 
1843 My, Thom vathor curiously advocated tho disuse of puddlo 
for roservoir embankments, and described a poculiar arrangement 
of the lamina of the banks? I oocuxreg to him that tho roply to 
the objection of Mr, Aird, that no puddle was uscd, viz, that the 
entire mass was so tr ‘oddan down and consolidated as to ‘bo of the 
nature of puddle, might apply to some extont to the critiotm of 
My. Batoman in this caso. 

My, Baveman explained that it was not the embankments ho 
objected to, but*the revotment walls, as boing made too light in 
section. 

My. Russunn Arrcen did not think any advantage had beon gained 





1 Vide Minutes of Procec dings Inst. GE, vol. axaiii, p. 420. 
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by 9 doparturo from tho old mothod of construoting carthon canal 
ombankmonts, viz, a core of solid retentive oarth, with a puddlo 
tvench in tho contre of the bank to stop any loakago, Myon in 
England thore wore sorions objections to facing tho slopos of 
ombankments with puddlo; and in India especially it was highly 
dangorous, bocauso, whon tho puddlo was not covered by wator, 
the heat of tho sun dried it up, and caused il to crack to a great 
dopth. In India, too, vormin wero a soureo of great annoyanco 
and dangor, and ono, bank of which he had chargo was porforated 
by Jand crabs, Indeod it was almost impossiblo to keop vormin 
out without masonry whon the puddle was near tho surface of 
tho bank, Thoy forcod their way through tho looso stonos, and 
ho had no doubt tho banka of tho Soonkésala canal would ono day 
give a good deal of troublo from this causo. ‘Truo, ho had whilo 
in India successfully repaired one ombankmont by placing a 
puddlo apron on the faco of the ombankmont; bul in order to 
provent tho heat of tho sun and vermin injuring tho puddle, ho 
had ¢overed it with pitching in Portland ,comont, through which 
vermin could not penotrate, The ombankmont was walored onco 
a day to provont it oracking, 

He had some timo since looked ovor Sir Arthur Cotton’s writings, 
and ho thought that officor’s viows would bevory well reprosonted 
by tho following extract from one of them: “ Sovoral lines of rail- 
way have sealed up their tract of country probably for ovor 
against ohcap transit, and ovon against irrigation, for tho railway 
men, must as it woro for their lives resist irrigation works in tho 
neighbourhood of their lines, as inevitably leading to choap ixansit, 
.... If the 380 millions to bo spont in railways becgmo a real 
watnitgito us, and make us consider, whothor proposad works aro 
roally suited sto-tho ciroumstancos of India or not, thoy will not 
haye beon spont in yain..... Wvory shurcholdor, and ovory 
porson in any way commitied to that dreadful mistake is now in 
theory at loast a nocessar¥ opponont of tho works that are ogsontial 
to the matorial progress of India.”? That opinion did not agroo 
with tho North-Western Provinces I'ublic Works Roport for 
1869-70, when, without the Ganges canal and othor irrigation 
canals, there would havo been a famine. It was thoro laid down 
that the irrigation canals by producing, and tho railways by 
carrying the produco, warded off a famino from Northorn India, 
Ile believed Sir Arthur Cotton overrated tho advantagos of canals 
asa means of communication, ‘The ‘Ganges canal, although con- 
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structod for and uscd by barges, was almost worthless as a means 
of transit; nor was the revonuo dorived from tonnago dues of any 
material importanco, 

Tt was stated in iho Paper that 50 por cont. of the cost of tho 
works was spont on ongincering and for unused stores, That 
seemed to be a very large percentage indeed, and he could only 
attribute it to tho fact, that the monoy expended on these works 
was capital guaranteed by the Government of India. To had 
obiained from Mx. Fleming, who conducted tho affairs of tho 
Elphinstono Reclamation Company in Bombay, an unguaranteed 
work, to a successful termination, a return showing the cost of 
engineering during the construction of those works, from which he 
found that when, as in 1866, the oxpenditure was £350,(:00 for the 
year, the ongincering cost 2} por cent,; afterwards it was, on 
£280,000, 8 por cont; on £140,000, 6} per cont,; on £180,000, 43 
per cent,; and in 1870, on £100,000, it was 7 per cent, In 1868, 
Mr, Aitlon reportod that the cost of engineoring many miscellaneous 
works in tHe town and island of Bombay, aggregating soveral 
hundrod thousand pounds, was 48 per cont, on the expenditure, 
In the Public Works Dopartment, which was burdened with a 
number of persons who, wero not available for strictly engineering 
work, the cost ofeengincoring was understood to bo 25 or 30 per 
cent. on the money expended. Tio therefore thought some oxplana- 
tion on this* point was duo; for, even allowing £500,000 to have 
boen expended on engineering and rmused sloros, there was atill a 
mun of about £250,000 unaccounted for, and available for cost of 
manogomont, &o, 

If there yas no orror in the Papor, it condomned most effectually 
tho gmaranieo systom when appliod to canrls, which puight to be 
treated as yomunorative works, Doubtless the guarantee system, 
whon applied to railways, had enabled a great doal of work,to bo 
dono rapidly ; but railways wero required for political and military 
purposes, ond could not in India, wp go this iimo, be considered. 
simply ag romunorative works, 

Mx. R, Rawsinsos, 6.B., said he could not tell whether the 
diagrams of reservoir embankmonts oxhibited were for inathotion 
or for warning, If for instruction, ho thought they were ealoulated 
to teach a very bad lesson; if for warning ho would point out a 
fow of their mal-arrengoments, Hooking at the diagrams, they 
scomed to represent ordinary cross scotions of a watorwurks im- 
pounding embankment; having slopes of 3 to 1 on the inside and 
of about 2 to 1 on the entside, No,puddlo trench was shown below* 
the surface, nor any puddlo wall in the main portion of the bank.. 
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Tho outsido half of tho ombankmont was of porous material— 
purposoly, as it seemed : tho innor portion ho assumod was infonded 
to be water-tight, or, at all ovents, io bo mado wator-tight when 
protected by puddle on tho surface. Ie cautioned young ongincers 
against following such an example as thet; for a lining of puddlo 
laid. on the surface was most troublesome, ospecially if it lay on 
a mass of oarth liablo to subsidonco and motion such as welor- 
works banks would have, and especially if the material on which 
it rested was in any degree porous. Now, although ho did not 
in all respests agree with the modorn practice of sinking a puddlo 
trench to a groat depth (150 fect in a recont caso) to got to what was 
supposed 10 be a wator-light stratum, yot he held that the practice 
of sinking a puddle tronch to a moderate depth was one which 
might bo safely followed; and ho also held that tho modorn 
practica of constructing @ puddle wall in tho contre of the bank 
had some advantages if the puddle wall was supported by carcfully- 
solected. material, that was, by a pyramidal coro of wator-tight 
matorial. ‘Cho teil of tho outor half of tho dank might then bo of 
porous material, and even the inner foot of tho bank also, the core 
being sound and wator-tight; but to him a porous lank in tha way 
shown on tho sections, cithor for first construction or subsoquont 
repair, was, in his opinion, vory dofectivo onginsoring, and might 
provo to bo a very misleading, because dangerous, operation, If 
the inner slope was of a matorial not in itsclf water*tight, there 
was a method to mako it so far better than by putting puddlo on 
its surfaco. If, whon tho reservoir was being filled with wator, and 
as tho water gradually roso against tho bank, a number of mon 
wore placed along tho water line with flat bars or giafling tools, 
and wore instrtotod to run thom down well into tho maforial, and 
shake them so as to wash in any loam with tho wator as it rose, 
that would mako the surfaco non-porous to tho depth tho operation 
was carried down; and such procoss would bo less costly than 
puidle; the sun would nof causo cracks, nor would vormin have 
the same facilitios for getting through it ag through puddlo.! Tio 
agrood, with the Author that it was bottor to lay broken rubblo 
' The mass of an ombankment to impound and confine wator under pressure 
should be sound and poifeotly wator-tight without the aid of puddlo-lining, or 
surfico washing and warping, as described, or risk of a ettastrophe would be 
ineurred, A little care in fouming a iescivuir cmbanicmout {s of moro yaltg tan 
a Ieige expenditure in subsequent repaias to patuli leaks, which, as a sute, damok 
. be patched, Tho threo andes in reservoir works may bo thus stated—eare 
in solovting a sito, in placing the -material, ané in fling and aubsoquent 
a Norling. —R, BR, 
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on the innor slope in proference to masonry pitching. Ilo thought 
masonry pitching, or wall stone, or block-in-courso, formed a 
dungorous coating for the inner face of a waterworks bank, as the 
stones wore liable to jam and make an arch boneath which cavitios 
might form, and tho mischief go on for a timo till a failuro occurred 
without tho ongincor knowing it, Whon a puddle trench was in 
rook or atablo material, it was sometimes the custom to aut vortical 
steps. IIo cautioned porsons who had puddle trenches to construct 
nevor to make anything of tho kind, becauso of the liability of 
subsidence of the bank. Ifa tangont lino of tho subsidonco was 
drawn, and tho lines then brought down at right angles, it would 
bo scen that the tendency would be to draw tho vortical lino from 
the upright face. Much mischief had been caused through tho 
drawing away of the puddle from tho vertical faco. It was there- 
fore oxpedient to let the puddle trench rest upon a slope not much 
diasimilar to tho slopo of the side of the hill where tho work was. 
Supposihg the site of the reservoir was not absolutoly water-tight, 
instead of sinking a puddlo trench 150 or 160 feot ho would’ go 
down, say 80 foot, and would puta thick bed of conercte at tho 
bottom and up the outor side, and then form drains from tho outer 
{aco of concrete away fron the trench into a man-hole, whore the 
wator that camo throygh could bo seen; so that if there was 
loakago it would bo known that it was leakage through tho sub- 
stratum in coftact with the concrete, and would come to daylight 
at tho foot of the slope, and could be sent into the gauge basing 
for compensation without causing mischiof té tho bank. Tho 
ongineer must oxorcise his ingenuity as to when and how ho would 
do these things, Undor any circumstances tho outer half of tho 
ombanknong, commencing from tho puddle trench, should bd 
porfeotly drainod in a way that tho drains should remain por- 
manont, 80 thet the ongincor should havo the opportunity of seeing 
any wator coming from that portion of the subseil of tho bank, and 
if tho water did not come away muddy he might rest satisfied it 
was not doing his bank any harm, If after-repnirs to tho bank 
wore necessary in tho lino of the puddle wall, he recommogded 
enginoors not to make tho ropairs good with puddlo, supposing 
it was a soft bottom which caused leakage, but to uso concreto. 

My, B. A. Cowrrr asked how tho clay was to bo got into tho 
bank? My. Rawlinson had suggested a means of dibbling in clay 
as tho water rose, but ho did not seo how the clay was to be mixed 
by the grafting tool. 

Mz. Raw ison replicd that clay was nol necessary, Supposing 
there was a gravel or sand substratum to be mado water-tight, 


a 


42 THE SOONKTSALA CANAL. 


oam or soil incorporated with tho gravel would mako a sort of 
concrofe and would rendor tho bank water-tight, 1, was not an 
idea which originated with himsolf, but was practised by carly 
canal ongineors, as on tho Bridgowator canal, Te had mado a 
sorvico reservoir, situated on sand, porfeotly water-tight by tho 
process of washing in loam with flat bars as described. 

Mr, Bearpwore said ho had known sovoral banks in which no 
puddlo was used; for instanco, the North Level sca-banks wero 
snid to bo chiofly composed of sand. If thero was liability to rapid 
lowering of the water in the Soonkésala canal tho pnddlo slopos 
would bo liablo to slip, and in that respoct » contre puddlo wall 
was to be proferred, 

Liout,-Col, J. @. Mepiny, R.E., asked whothor the systom sug- 
gested by Mz. Rawlinson would do for running water, or did it 
only apply to resorvoirs or still-wator canals, Such puddlo banks 
in Upper India would havo to bo made in some cases whoro thero 
was a velocity of wator of 3 or 4 miles an hour, whore, as fast as 
tho dirt was thrown down, it would bo washed away. 

Mr. Rawtinson said it was solf-ovident that during tho operation 
tho wator must bo comparatively still, and thero must bo a 
sufficioncy of water and no more, 

Mr. R, E. Forrrsr said, although no qno had groator respect 
and veneration for Sir Arthur Cotton’s works on India than 
he had, yet he thought the views pul forward With regard to 
canala might do great damago to the causo of irrigation. Tt was 
foolish to compare canals with railways as means of transit and 
carriage. Trrigation was absolutoly nocdod; but Six A. Cotton 
wantal 10 combine navigation with irrigation, «Naw it was 
difficult to combitio the two, tho requiromonts boing ' so different, 
A navigable canal requirod a sluggish flow of water; but for an 
irrigation cimal the faster tho current flowed tho bottor, A high 
velocity saved cost and gavo a hotter irrigating machine, ho 
ordinary problom thut presented itsolf was two big rivers with n 
tract of land hotweon thom ; and tho water had to ho lakon from ono 
of those rivers to irrigate that tract. ‘Tho bost lino tor carrying 
the canal was on tho ridgo botweon tho tavo rivows, because it 
thon commanded the land on each sido, But this coniral ridgo 
was gonorally tho poorest and least populated,and that was tho 
yeason why an irrigation canal was wanted there, All tho largo 
citios lay along tho big rivers, and to carry goods canals muat, bo 
made from city to city. Thereforo at starting it was found tho 
irrigation canal ran where thore was no traffic; in fact, did nob 
go near tho largo markots. - 
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Tho slightcal chango in the soction of a canal of the usual size 
in India mado such a differonce in tho cost as to affect thy whole 
question of tho returns, For a canal, which ho projected a short 
timo since, he was told that ta enable boats to stem the current 
tho velocity must not exceed 24 feot por second, Supposing tho 
current had a volocity of 84 feet por second, to make it navigable 
it would bo nocessary to chango tho wholo dosign, and the cost 
would be nearly doubled. In his opinion it was proforablo to 
koop the two questions of inrigation and navigation entirely 
distinct; and as food was tho first necessity for the resident 
population, ho thought it would bo better to construct irrigation 
canals at onco, leaving tho considoration of the facilities to be 
provided for its transport to more distant localitics, whether by 
navigable canals or otherwise, to bo dealt with horoafter. 

The system of canals in India was not genorally understood, 
but it was very simple. The canal started from a big river to ini- 
gato a tract of land, with the water running at as high a velocity 
as tho bed would stand, It was necessary to design the canal to 
carry 8,000 oubio feet of water per second in tho monsoons, and 
only about 1,800 feet in the wintor season. When in addition 
arrangemonts for navigation had to bo mado, it swelled tho 
cost to such an oxtent as to make the retwrns almost problematical. 
He spoke from experionce of some large oanals which had been 
projected by European engincors, Without the arrangomonis for 
navigation, such as looks and still-watér reaches, and as irrigation 
cantls alone, they woro caloulated to givo a return of 8 or 9 por 
cent., but when arranged for navigation it would bo rathor dif- 
oult to makathem pay 4 por cont, 

Considoring that it was so difficult to get money for irrigation 
works, that in India thoro was a disinclination to raise moro 
money by additional taxation, and that railways ‘were better 
adapted for carrying than any other means of conveyance, he 
thought it would be better to make tho imigation canals, and to 
loavo tho navigation aloge. 

Ma, J.T. Larnan, in yeply upon tho disonssion, said, with rggard 
to the face Walls, Fig. 8, that there wore 5-feet counterforts, 16 fect 
apart, from contre to centio, on the water side- of the wall, 
Considered as a yotaining wall, it was stronger than many to the 
west and south of London, but not so strong as would be built 
wore the sleopers of tho permanent way laid closo beltind the 
coping. The gravel was not water-worn,. but quartz split into 
irregular crystals, and was much rougher than water-worn gravel. 

Tho masonry revetment, Fig, 9, was-not lying on clear gand,as , 
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had heen supposed; it was silty river sand, and a soetion would 
stand vertically 12 feot high when dry; but wator would porcolate 
through it, ‘Tho puddle at tho too ran across tho whole of tho 
canal bed, and go mado it water-tight, aud prevented any perce- 
lation. In the flood of August, 1870, when 12 inches of isin fell 
in twolvo hours, tho wator topped the masonry rovetmont, ind it 
was then not a question whether tho wall was a sound ono or not, 
for the sandy bank behind must have been washed away. ‘Tho 
revetment wall, which was not a solfsupporting wall, but rested 
upon tho bank, of course failed; but tho face-wall (Fig. 8) had 
noyer suffered, 

‘ Tho Soonkésala anicut (Fig, 4) was gonorally upon solid pnotas, 
and occasionally trap; but hitherto thoro had been no danger from 
tho rook being carried away. Tho Rajéli anicut (Fig. 6) was upon 
limostone, about 10 inches thick in the bed; and though }imostono 
was a treacherous formation whon beds of dirt, lay botweon tho 
styata of stone, in this caso tho stone was solid, and, ge tho full was 
not great, if was uninjured. The Jutoor gnicul (Mig. 5) was in a 
part of tho rivor that contracted below tho weir, and consequently, 
hofore there was much water flowing over, tho crest of tho weir 
was almost ‘drowned.’ Tho fact that tho wator-cushion had not 
suffored therefore proved little. Tudcod, the spoil, or rocky deposit 
of tho river, rose in rear of the wator-cushion, and when tho waler 
ceased flowing over tho woir the standing wator alitost concealed 
tho crest of tho lowor wall of tho wator-onshion. Nothing with 
rogard to wator-cushtons could bo learnt from that, Ifo smpposed, 
from the fact of the faco-wall (Fig. 8) not having givon way wndor 
tho great flood,' that tho work was good. Gront cag, waa dulkon 
with it, and it was built undor closo suporvision and inspection 
over very short lagths at a timo, , 

As to tho imaginary sections, ho considored it an atvantage to 
have puddlo in front, whore, it could bo got at, not quilo on tho 
slopo, but protected in frant. Care had to bo taken of tho quality of 
the puddlo, Tfit was liablo to run it could bo put farthor into the 
bans and a gronter woight of gravol and shinglo laid in front to 
hold it up. But the puddlo was not tho only protebtion ; ik lay 
upon earth; and a sun-orack running through tho puddle would 
not be Hable to run continuously into tho earth, which was nob 
homogeneous with it, Tivon if loakago oxisted, tho bank might 





1 Whon a portion of the ald wall gave way, ns M1. Doilson deseribod, under the 
flood of August, 1870, the water was suddonly lowored in the eanal in front 
ot the fuco-wall; but ihe fiee-waill sleod that®{ost without any Giuoktins or 
foilmo—dJ. IL L. t 
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theoretically be constructed so as to be sceure, as in Fig. 14. In 
practica such a dolicate arrangement of stono and sand, would 
bo difficult to obtain, but with puddlo in front the leakage was so 
small that such rofined selection was not necessary. In cases of 
rock foundation, or of izregular foundations of different kinds of 
strata, tho swhject was too wido to onter upon, But ho had shown 
a puddle tronch, with sheet piling in the contro (Fig. 17); the 
object: being to throw down tho leakage, so that whatever thera 
should ho must flow out clear of the bank, without any tendoncy 
to scour or romovo the material of the bank itself, or the material 
on which tho rear of tho bank rested. 

Tho relative morits of railways and canals in America pnd 
India wore vory different, In tho former case railways had beon 
used for opening out tho country; but in India canals were more 
suitable.’ In Amorica overy man understood a good deal about 
the repairs of railways. In almost overy hamlet the first thing 
erected was a, sawmill, and in the larger towns wooden lattice 
girdors could be boughtsready for uso, In India the people knew 
little or nothing about railways; but thoy did understand irri- 
gation, In ovory village thero wero a number of woddahs, or 
native navigators, and im overy district a large oxpenditwe was 
inourred annually ih repairing tanks, wells, &o. Whilo in Amorica 
tho country was opened out by railways before it was inhabited, 
in India tho fitst thing was to provide somo means of irrigation, if 
it wore only by wells: but after tho country-had been opened out 
by canals, railways would bo necessary for déveloping trade. To 
believed that if a iwact of countzy wore opened out by a canal 
it would ‘offen bo found the cheapest means of commencing a 
traflio to mako that canal navigable; and he thought that this 
course had boon wisely pursued in tho canal under discussion, 
It had a sorics of up-takes frdin difforont rivers; and conse- 
quently nevor got so fur from tho largo towns, which wore 
gonorally noar tho river sido, as the Ganges canal, It was 
tho rovorgo in another point: the Ganges main canal had a 
fall of about 18 inches a mile, and tho distributing chagpols 
less fall; and thus, when tho distributing channels wero full, 
thero was a current of 8 miles an hour: whoreas in tho Soon- 
késala, canal the gsual fall was 6 inches and under; that of tho 
channels was 2, 4, or 6 feet a mile; and thore was scarcely a mile and 
a half in any portion whero the current at all approached tho 
volovity of 3 miles an hour, In-the Soonkésala canal tho chief 
supply of wator for irrigation wag takon off from, tho canal just 
above the first drop-lock in cach branch; so" that if irrigation 
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wero in full action, the navigation down to tho locks, and of courso 
inthe qonds between the locks, must Io conplote, This was nat 
tho caso in tho Ganges canal. Tho banks of tho canal almost 
necessarily ran across somo rather deop hollows, An investigation 
was mado of tho rolativo cost, and additional longth, of running 
round somo of tho valloys instead of across thom, and tho balanco 
was struck, In ono caso, whevo the ocirenil of tho valloy was 
mado, 1 milo was thoreby lengthened into 8 milos, Jn othor cases 
tho ratio of incroaso would bo greater, Ko Unnt ib was best lo carry 
tho canal across theso valloys. ‘Chere were no masonry falls in tho 
canal, and tho scouring action of tho undor sluicos in tho wotrs was 
local. In moro vecont works the head sluice was at right anglos 
to, and closo upon, tho under sluico, the lattor boing 3 foot lowor, 
80 that tho scour took placo across tho wholo faco of the head 
sluice, Tho sand in tho Soonkésala anicut for almost tho wholo 
length lay within about 18 inches of tho crost. 

No attomptchad beon mado to deliver wator hysmonguromont ; 
and though ho had takon 2 oubio yards yor hour from the Madras 
Govornmont ag tho detum on which to caleulato tho capacity 
of irrigation, ho had no moro faith in that thin ho had in the 
provious Madras practice as rogardod. prWvision for drvainago, which 
turned out fallacious, Thore had been no dxporimonts to indicate 
how much water per howr por acro was roquired in that part of 
India. In tho consideration of works of irrigation in Jamaica 
in 1871, the Survoyor-Gonoral of Jamnica, aflor caroful inquiry, 
adopted 1 cubic yard of water por hour for rico irrigation; he 
imaginod that was onough for a rico crop, and that 2 cubio yarda 
an hour would bo too much, ~ 

Tho cogt of tho ongincoring staf on thoso works included that 
of tho surveys fox tho Nellore part of tho works, tho Lollary 
schomo, tnd the rosorvoirs; also stores suflviont for oxoonting tho 
wholo of theso works; so that it was an oxcaplionally lingo 
percentage, But thore tvoro no contractors; tho ongincors thom- 
solves did tho work which was usually dono by contractors; and 
he ed not think ongincors would bo content to carry ont works 
of this kind at 4 or 5 por cont, including tho cost of all tho subd 


dinate slall, and of both Homo and Indian osteblishmonts, 
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. 
Tur Institution is not, as a body, respotiaille for’ thé facts and 
opinions advanced in tho following pages, 


THE INSTITUTION OF CIVIL ENGINEERS. 





~Jannary 80, 1872, * 


JOSEPIT CUBITT, Vice-President, 
in the Chair, 


No, 1,318,—* On tho Value of Water, and its Storage and Distri- 
bution in Southern India.” By Groros Gorpox, M. Inst. 0.1, 


aa 
Ir is not intended in this Paper to discuss tho valuo of water in its 
widest sense, or to considor the indirect benofits which would 
follow the control antl abundant distribution of the enormous 
woalth of¢wator now, for the most pait, rolled into tho sea— 
benefits among which aro to be reckoned, the prevention of 
famines and of scarcity in the distzicts concerned, as woll as the 
permanent improvement of agriculture, and the numberless social 
and political advantages resulting from onhancod. pgospority and 
increase of population? Tho object .of this communicgtivy: is 
rather to afford, from well-authonticated data, some means of 
estimating thé more diveot profits of works of inigation which 
have been, or could be, undertaken as commercial speculations in , 
the present ddy. Tor this purpose some preliminary remarks 
on the works employed for storago and distribution, on the anciont + 
and modern systems, seom needful, é 
‘ 


* 
‘ T. Tank Inniaation. 
a 


Tho oxisting tone irrigation dates ohiofly from anciont time, + 
The numbor of tanks, large and small, in Southern India is 
enormous; somo of thom attain tho dimonsions of lakes, others 
suffice only for the irrigation of a few acres. They may be divided 
into three olasses: Ist, Whore advantage is taken of a narrow 
gorgo in a range of hills, to closo the passage of a rivor, bya dam 
or embankment of cotisidoxable height, and so to convert the valley 
above into a lake, gnd. Tanks formed by the construction of 
embankments across ono gr more Btreams in the flat country; this 
class heing often ‘af gonsiderable superficial extont, but compara . 

oo aes 

1 The tsotstion ‘upon this Paper ocodpiéd paytions of “three evenings, hut ‘on 

abstenot ofthe wholes on conagaittively 


2 'Thé population “of tho ate, whioh is unhrigated, is 09. 
~squae mile. hg ies oe of Tinnovelly and ‘Tanjore shypport spo he 
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tively shallow. 8rd. Such as may bo considerod intermediate 
between the 1st and 2nd olasses. 

Most of the tanks of tho Ist class aro now ruined, In many 
casos the earthen embankmont has been broached, In consequence 
of the water finding a passage along the outside of the discharge 
culvert, which was gonorally placed undor the ombankmont, and 
not in a tunnel at a distance, The dams wero, it is bolieved, inva- 
riably mado of earth, without any puddle core, and tho innor glopo 
was always protected with heavy stone pitching. 

The Author is not aware that high masonry dams woro ovor 
constructed for gtorago purposes in Southorn India; but thero ia, 
near Ahmednuggur, in the Bombay Presidonoy, an instance of tho 
combined usg of masonry and earth, ina dam for a largo anciont 
tank, described by Colonel Fifo, R.E., in the Roorkeo Prof, Papors, 
Vol. V., This dam, however, was never finished. , . oo 

The number of disused tanks, of, all sizes, is very remarkablo, 
Many. of these are not breached, but the discharge-oulvort is loft 
opon, and no water is collected. In many casos this is, probally, 
owing to the bed of the tank having been gradually raisod by 
ailting,-and converted into so produotivo a soil, that it yields as 
much as, or more than, could bo obtaifted by moans of the (limi- 
nished quantity of water applied to the cémphratively barren. soil 
below the tank; but genorally it results from the gscortained {aol, 


* that the rainfall in some districts has materially diminishod 


(markedly so even within the memory of man), on which account 
the tanks would never fll, and in most years would revive so 
small, and especially so uncortain a supply, as to rondor wot aulli- 
~vitiow. to any large extent not to be deponded om Dozone of | 
such abandoned tanks aré mot with in tho hilly parts of tho 
Ceded Districts; as, for instanco, along tho foot of tho diymor 
slopo of the eastern Ghats, where, in many casos, both the bod of 
the tank and the cultivated land below it hava reverted to junglo. 

‘A good specimen of the tanks of tho first kind is ono which 
the Author was deputed to oxamino a fow years ago, with a viow 
to its restoration, A short description of it will afford an idoa, 
both of the construction of ancient works and of the wntenst- 
worthy’ nature of the data which old works seem to afford for 
the construction of new works. « 


Deccription of tho Mudduk Masoor Tank (Plato 7, a 1). 


This great work is believed to have been constructed under 
tho Annegoondy dynasty, about four centuries ago, It was 
formed by, an embankment, resting on the sides of a narrow 
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gorgo through which the river Choardy passed, supplemented by 
two bunds, or dams, on saddles in tho range of hills; that on 
the east being 1,850 yards, and that on the west 670 yards from 
the main bund, Tho length of the main bund is 550 yards on tho 
top. Tho inside slope, of 2} to 1, in some parts 8 to 1, was 
revotied with large stones, up to a cubic yard in bulk, It is 
from 945 to 1,100 feet broad at the base, and is now from 91 to 
108 feot high. There was a sluice under tho dam at the enst ond 
about the level of the ground. The dam is composed of a stroug 
red carth, with a considerable admixture of gravol, taken from tho 
sides of the hills on which it rests. Tho cast stipplomental bund 
has its base 74 foot abave the, sluice in the main bund, and had 
also a sluico under it at the ground level. The west supplomental 
bund, the |, Breaching of which destroyed the tank, seems to havo 
beon of siniJay congtruction to tho othors, and its baso wag perhaps 
50 or 60 fect abovo the bed, of the tank, There-is no trace of 
any waste-woeir, and it is probable that the want of this was the 
cause of the ruin of tho tank. Qn the main bund there aro 
what seem to be traces of tho wator having topped it, and 
having out into the rear slope in two deop gullies. Tho west bund 
had, pr obably, a sluiocs in ti which weakened it, as cut stones wore 
found in tho river sémo“way down. After this bund was breached, 
the wator out jnto tho ground on which it stood to the dopth of 
100 fect, and would have complotely empticd the tank but for a 
veef of rock some distance from tho dam, on the innor sido, which 
now causes a watorfall 25 10 80 feot inehoight, and retains about 
10 feot of water in the tank, On this roef a woir has been. built, 
From the dcights of tho dams and thoJevels of the sluicos, it is’ 
probable that the depth of tho tank was 90 or 95 feet, and at that 
lovel its area would havo boon 40 square miles, and its contents 
about 1,400 million oubio yards of wator.’ ‘Tho drainage basin, 
is abow, 500 squave miles, and three-fourths of it ies within tho! 
jungly district containing tho spurs of the western Ghats. It i is, 
found, from observations of tho discharge of the river, that a good! 
avorage monsoon’ supply would not oexceod 668 million cubie | 
yards, or 16 inches running off. It is not probablo that tho average ; 
annual vainfall so near the Western Ghits has diminished, anuch, + 
although it may; to somo oxtent, from land having beon cleared of ; 
jungle; nor is there anything to show that the anciont iank filled ' 
every year. Tho difforence botween tho present supply, and what it | 
must be shpposod to have, beon whon the tank filled and was | 
‘breached (oven supposing thos to havé occurred iit on exceptional 
year) is probably owing, in part, to the construction of small 


t 
‘ 
i 
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tanks on some of the feeders, ‘The tonkk, as proposed to bo restored, 

would have contained about 644 million cubic yards; and tho 

results aie given subsequently. As regards capacity, this ig the 

largest veservoir in Southern India of which tho Author can find 

any record. ; * 
Tanks of the 2nd Class : Flat-country Tanks. 


Theso are so numerous in some districts that, looking at a 
map, it would appear as if as much Jand is ocoupied by tanks 
as is left to be irrigated by them; and whore the tanks aro vory 
shallow, this would be necessary for complete irrigation, But in 
reality, many of these tanks are breached or abandoned, and thoir 
‘beds cultivated. The embankments of flat-country tanks azo often 
‘of great length, not unusually 1 mile or 2 miles, whilo that of tho 
Veoranum tank is 12 miles, and the ruined bank of the Poonairy 
tank, in the Trichinopoly district, is said to be 80 miles in longth, 
'Their height is generally inconsiderable, being, in many hundveds 
of cases, only sufficiont to hold 10 feot, or even 6 feet of watcr, Some 
works, however, of this, or of tho intermediate class alroady mon- 
tioned, aie (or wore) 20, 40, and even 60 feot deep, Tho inner side 
is genorally revetted with stone, and hag a slope somotimos of | 1o 
1, but oftener of 2 to 1, or more. In some cases it is a masonry 
wall backed with earth, Clay puddle ig not used in forming the 
banks, but the best carth in the immediate neighbourhood is 
employed, and the dimensions are made largo and sometimes 
oxcessive, Tho height akpvo the water-level varios; for instance, 
the Nundyal tank bund (Fig, 4, Plate 7) is, at ono placo, 18 feot, 
high, 2 feot aliove tho wator-lovol, 16 foot wido on tho.top, with an 
insido‘slope of 1 to 1 and an outside slopo of 23 to 1. Tho Kolovoy 
(Fig. 5) tonk in the Nolloro district has a bank 36 foot high, 9 feot 
above the water-lovel, a top width of 12 foot, and slopos, ingido and 
outside, of 1} fo 1. 


: Tanks of the 3rd, or Intermediate Olass. 


Of this class, the Datojes tank (Trig. 6), in tho Bollary district, 
is a good example. The embankment is about 2 miles in longth, 
and rests on tivo rocky hills, two small hilloaks being algo included 
in the line of the bank. ‘The area, whon full, is about 2} squaro 
miles, Its height is alfont 40 foot, the depth df wator boing 26 
feet at tho level of tho waste-weir. This is of madern construction, 
ant 400 feet long, the old native ono having beon breached. ‘Tha 
contents of thig tank are ronghly estimated at 25 million oubio 
yards, 

a 
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II. Orannuv Inntaation, 
+ 


As the smallor streams in Southern India ave morely torrents 
which quickly carry off heavy falls of vein and thon become dry 
again, their powers of supply being reckoned by hours at a time 
rather than by weeks or months; thoy aro, if utilized for irriga- 
tion at all, in most cases .intercepted by chains of tanks of the nN 
Qnd oy 8rd class built across their course, Therefore it is only | 
tho more important rivers that can supply means of extensive 
irrigation by channels diverted from thom, and it is believed that 
all of theso rivers wero, to rome extent, laid under contribution + 
in formor times, 

Naturally their deltas formed the best ground for irrigation, 
and, consetyuently, the Godavery and the Kristna deltas, and tho 
lands in the lower parts of tho courso of the Ponnair, Palar, 
Cauvory, &,, havo beon, to a largo extent, irrigated for agos, and 
the works havo been much oxtonded and improved by the British 
Governmont. It is chiefly from theso exceptionally favoured 
districts that the wondorful—and in some casos almost incredible 
—results of channol irrigasion have been obtained, As desoriptions 
of many of theso works aro accessible to the members, it scoms 
unnecessary to ocoupy time in giving any account of them in this 
Papor, further fhan to say that, with ono important oxception, the 
conditions undor which they woro constructed are as favourablo as 
they could bo, viz, ground sloping modoyntely towards the soa and 
from tho river—the source of supply, s0 that distribution of 
the wator coyrmonces almost immediately ; tho absonco of deep or 
hard outtings in the canals; and, in tho case of the modern im- 
provoments, tho presenco of a considorablo population accustomed 
to tho constrnotion of such works and olive to tho adventage of , 
thoir oxtonsion, Tho ono disadvantago roforred to is tho difficulty | 
of constructing and maintaining weirs across tho wide sandy beds 
of tho rivors, This was boyond tho skill of tho nativo constructors. ' 
Very intoxesting accounts of somo of these works will be found in 
the, Professional Papers of tho Madras Engineors, and in tho 
Govornmont records in the Library of the Institution, . ae 
~ But it is not only in tho doltas that the rivors aro tapped. In | 
the middle reachés of the large rivers also thoro are many anoiont 
weirs, gonarally admirably situated, but of rude and imporfeot 
construction, so that many aro ruined and others require extensive 
annual repairs. AdvantagS was usuqlly talon of a veol of rocks 


vunning across tho river, (he low places being filled in with rubble, 
, 
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faced on both sides with large blocks of stone laid dry, occasionally 
fastened together. There is some leakage through tho body of 
these native weirs, but not sufficient to account for.the fact that, 
although they are not provided with scouring sluicos, tho bed of 
the river on the upper sido of them has in sovoral casos not beon 
yaised, as is the caso whoro weirs have lately beon built with 
scouring sluices at one end or both, 

Where now woirs have beon built on rock, they pro gonorally of 
masonry, with a vertical or slightly battering face on the lowor 
side. It is frequently necossary 10 protect tho rock from the action 
of the falling water by a water cushion, formed by a low wall Inil 
a short way below the weir. Tho Author has seon a block woighing 
several tons picked out of what seomed, boforo tho weir-was built, 
a solid bed of gneiss with no visible seams; tho height to the 
erest of the weir was, speaking from memory, not moro than 7 feel, 
and there may have been 5 or 6 feot going over tho crest. ‘lho 
Author knows of no rule for determining the depth of tho wator 
cushion, by the height of tho fall and tho volume of tho water. 
The groatest depth of the hole formed by the water-fall in tho new 
outlet of the Mudduk Masoor tank is 24 feet, At tho low stato of 
the river, the height of the lip of thoefall is 274 feot abovo the 
surface of tho water below. In ordinary*states of tho river, tho 
genoral depth of the oushion, or well, is to the height of tho fall 
as 8 to 4 where tho greatest action takes placo, and 1 to 2 in 
the other places, At the Gaiasoppa Falls, in tho Wostorn 
Ghfts, the Rajah fall, which through its whole height fulls clear 
of the rock, is 825 fect high, and the pool into which it falls in 
138 foet deop in tho low state of the rivor. Perhapse foot on tho 
edge of tho fall would be tho depth in floods, and thon tho surface 
of the cauldron below, if it could be said 10 havo one, would bo 
iaisod many feet: it would bo impossiblo to measure it, An ox~ 
perimental foll on the Baree Doab canal (Fig. 8, Plato 7) hada 
height of 6:9 feet, depth of woll 9 foot, and 8°6 foot on tho orost, 


” ‘which gives the dopth of the well to the hoight of the fall as 3 104; 


and it is said the water had no injurious offect on the bottom of tho 
well, and that a bottlo, loaded so ag to bo of tho samo speville 
gravity as, the water, and passed over tho fall, did not veach tho 
bottom by a foot and a half.' As an illustration of tho fureo of tho 
“water, where the volume and height aro both considorablo, but hy 
no means excoptional, a sketch from measuromonts by Major 





. 
' The-subject of water cushions is ove which is woll worthy of attention, but is 
too extensive to be included in this Paper, 
e 
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Johnson, Assoo, Inst. 0.1, ia given in Fig, 2, showing tho boil of 
tho water below the Sreoramadavara dam, in Mysore. 

In sandy-bedded vivors, the modein practice is to build the weir 
on a foundation of wolls filled with conorete, to give it an apron 
sloping about 1 in 12 from the orest, with a too wall, and if the 
slopo is long, ono or more intermediate walls, also built on wells, 
and below all a broad layer of rough rubblo of large dimensions. 
A good examplo of this kind is the Madras Irrigation Gompany’s 
woir across the Ponnair, near Cuddapah, of which a description 
will bo given to the-Institution by My. Tigginson, Af Inst. 0.1. 

All the ancient irrigation channels from above weirs, that hpye 
como under tho Author's notice, huve far too great a fall, and con- 
sequently cannot got away from tho river, and thus only a narrow} 
strip of land is irrigated ; the sides and bed of the channel got cut’ 
away in “somo places, and the material deposited in othors, so that 
annual repairs and clearing out are necessary. There is also inva- 
niably a great waste of water in distribution; but as tho surplus | 
runs into tho rivor it is not lost, boing pickod up again at the noxt 
woir. Tho tail of one channel genorally overlaps the head of the noxt ; 
for somo distanco in the native systom, Thore can be little doubt | 
that this system of numerous weirs and small channols, with a | 
rapid fall, is vadicklly wrong, whon applied to large rivors for 
extonsivo irrigation. On smaller rivors, having a steep fall, say of 
10 fect or more per mile, rooky beds, and widths so modorate as to 
make the cost of the woir a small part of tho whole work, it may 
somotimos be woll applied—tho movo go as in such situations tho 
soil is likely to bo of light and porous nature, requiring » largo 
quantily ofewator to be spread over it, and delivering tho surplus 
by drainago into tho rivor again. Gonorally speaking, howovor, in 
the caso of large rivors, it will be found moro economical to take off 
a catal of larger dimonsions from ono hoad. Tho surfaco fall of the 
wator can thon be much less than in a channel tho dopth of which is 
small; tho canal will rapidly recede from tho river bank, and com- 
mand, compared to iis length, a much largor area of land ; it ‘will 
wind leas, as il will cross tho drainage valloys highor up, whore they 
are loss deop ; these drainages will require less oxpensive aqueduots 
and approachos; there will bo a shortor longth of unproductive 
cenal at the head (from tho off-tako to whore the canal levol is 
high onough to delivor water on to tho surface of the ground); and 
ib-will supply water 10 lands and villages whoro it is more urgently 
needed thati it is closo along the banks of a river. Careful esti- 
matos, howovor, aro needed, in each+caso, of considerations on tho 


other side, For instance, the canal must not bo made of so Jax go 
t 
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a capuoity that a great part of the water must be carried vory many 
miles before it can bo used, ‘The cost of distribution, too, must be 
considered, Although the natural channels of streams can often 
‘be used to convey part of the water to the fields, it is generally tho 
caso that, for extensive irrigation, artificial channels, carried down 
tho xidges crossed by the canal, ave more economical, but thoy must 
not be too long. 

It is desirable that a main canal should command # much groator 
area of arable lend than the water it carries can ixvigato con- 
stantly, Some land may not be suitable for irrigation at all; 
and in no case could all the land be converted from dry to wot 
cultivation under many years, as threo times tho population would 
be required to cultivate it, There should, therofore, bo facilities 
for completely izrigating detached areas at considerable intervals, 
and for giving occasional irrigation to dry crops. This last 
would be an immense boon, since in many parts complete failuro 
of tho crops now grown happons every few years from drought, 
and a good crop is a rare exception; whilo from ono to throo 
waterings would insure a good crop every year. A failure of tho 
crop means a famine ; and although, in the fow districts traversed 
by railways, food and sced grain for next year could, at a groat 
cost, bo provided for the people, foddor, asd, wbovo all, wator for 
the cattle, could not, and they must bo drivon away or porish, At 
ono large military station, so great was tho goarcity of water in ihe 
only part of the year 1871, that arrangoments were actually com- 
ploted for carrying water g distanco of 8 miles on railway-truols 
for the uso of the inhabitants, As to drink wator thus provided 
would be contrary to tho religions obligations of caste-men, thoir 
dismay was groat. Fortunatoly, a hoavy rain furnishod a supply 
for two or three months. 


TIT, Disrrinurion or Wa'rrr, 


The large storage tanks alroady described as of tho Ist class do 
not have more than a limited area of land irrigatod immediately 
from‘thom, ‘Thoir duty is to store flood-water which would othor- 
wise run t6 waste, and to let it down thé river as it is roquirad, to 
supplomont, if nocessary, at tho end of the scason, tho regular 
ynonsoon supply for the first orop, or to givo a supply for n second, 
and to be distributed either by channel irrigation from tho rivor, 
or from the flat-country tanks, if it is used to supply thom, From 
the 2nd and 3rd class of tanks the distitbution is gonorally offected 
directly, beginning close under tho tank, the wator being let out 
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on to the land by sluices at different levels. In some cases, how- 
ever, as in that of the Davojee tank already mentioned, the water 
is also carricd down tho beds of the intercepted sireams and 
picked up by woirs put across thom at intervals; but this ia 
the less frequent plan, One advantage of it is, that the drainage 
and also the superfluous water from the fields, for it is always 
wastefully used, are not lost, 

Distribution from a canal is most economically effected when 
the latler runs along a ridge between two valleys, so that it can 
supply water on both sides ; for tho nearer tho irrigated land lies 
to the supply the loss do the distribution channols cost. This 
situation, in the caso of a large canal taken from ono of tho main, 
drainages of the country, can obviously happen only in rare 
instances. When tho main canal is carried along sidelong ground 
orossing the drainago of tho country, the main irrigating channels 
will genorally be carried down tho ridgos between the streams, 
giving off secondary branches right and left. Occasionally, when 
tho main canal passes by a cutting through a ridge crossing its 
cowrao, a channel on a falling contour will bo required on tho 
upper, and anothor on the lowor slope of such ridgo, uniting whon 
tho crest of the ridge fall» to their level, Tho first kind, or ridgo 
channels, havo the ‘ndvantage of crossing no drainage, of being 
thus less liablg to damage from heavy rains, and of commanding 
a givon aren with tho least longth of side channols, In most oases 
both kinds of channels will be needed. In tho Coded Districts, 
disixibution can be caxriod out for 5g per acre, including the 
luicos in the main canal bank, and all necessary works for 
crossing roads and streams built in a permanont manner, but 
excluding the cost of terracing tho land to propare it for wot 
cultivation,—this boing dono by tho oeoupior. 

Of course, any systom of irrigation must includo amplo moans 
of drainago, This is afforded naturally in the part of India under 
consideration, tho fall of the country being gonorally steopor than 
is necessary. Only surfaco dvrainago is practisod, or rico 
cultivation the water must not bo carried off too rapidly, but 
should be retained for months at a depth of 6 inches on the surface 
of the ground, by surrounding tho plots with a small bank, through 
whioh a slight stream is allowod to pass on and off For dy 
crops tho ground never holds 400 much rain: the more caroful 
cultivators endeavour to retain, by small dams of dry rubble or 
boulders, the finer paris of tho soi], which would otherwise be 
sarriod off by 4he very heavy rains ; but, except in irrigated lands, 
draing aro never out, as far as tho Author is aware, 
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IV. Vauue or Warer to tun Conrivaror, 


The following three statements of the cost and profits of oulli- 
vation are givon from information supplied to the Author by the 
Deputy Collector, who made tho calowlations from actual oxpori- 
ments on fields in the Bellary district. Tho pricos of produce 
ae those which prevailed bofore the great scarcity, amounting 1o 
a famine, in 1865-6. 


(a). Cost of Cuntrvatia an Aorn of Cuonum (Soraiysr), the ataplo diy grain. 
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Thia dry crop is somotimes assisted by irrigation from wolls, 
tho water being raised by bullocks, Tho wolls cost, iw tho Bollary 
district, from £30 to £100 cach, and the cost of raising tho water 
is said to bo £4 123, por acro, No woll will supply moro than 
three acres in that district. Tho Author has no resulls from 
actual oxperiment of tho profits of such cultivation, but it is nob 
probable that a greater direct profit con be made from it than 
from the dry cultivation, The gain is in the cortainty of tho orop. 

To compare the above with tho profit from rico oultivation, tho 
water 1ateand tho cost of proparing the land, or of convorting it into 
terraced Iand, must be assumed. Tho former varios considerably, 
and was established when grain was much cheaper than it is now. 
It was the opinion of the collector of tho Bellary distvict, in 1860, 
irrespective of the scarcity then prevailing, thet the ryots could 
woll afford to pay for new irrigation £1 per acro for the first orop, 
which is the most valuablo; end tho Author has boon assnroil, 
both by cultivators themselves and by nativo revonno officials, 
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that they would be glad to do so, The Govornment Suporintending 
Engineer for Ivvigation recommended for that district a vate of 17s. 
for the first, and 13s, for the second crop. The Madras Government, 
however, decided that 12a, por acre for each crop should he the 
standard for calculations. As a matter of fact, ryots in the 
Nizam’s country, adjoining the Bellary district, pay as much as £3 
for wot Jand, In the following statements the Government rate of 
12s, is assumod, Tho cost of preparing tho land is taken at £1 
per acre, which, at 12 por cent, the usual rate of interest, gives 
2a, Gd, nearly, por acre por annum, (Seo Tables b and ¢, noxt page.) 

The difference botweon this and two dry orops, supposing two 
could be got, is £17 103in favour of tho wet crop. 

Suger-cano, however, as well as gaiden oultivation, which is 
also extremely profitable, would geneally bear only a small 
proportion of the breadth of land that would be under rico and 
dry crops, and in the following Table I. (p, 888), showing tho 
compaiativo yield of wet and dry orops, they are noglected. 

Ags tho Bollary district is peculiarly unfortunate in its annual 
rainfall, tho above valuation of an average dry crop may be under 
the ayorago of that in tho districts which could bo supplied with 
channel irrigation; and in the following Table, the avorage yield 
per acre in the Kurnoob district and tho pricos thero prevailing, 
which are lower than in Bollary, both of wot and dry cops, have beon 
used for the purpose of comparison botweon wot and dry cultivation. 
It should bo noted, howover, that land irrigated from a river gives a 
bettor return than that undor a tank hy, it is said, 25 per cont, in 
thoso parts, Whothor this is principally duo to tho brackish 
quality of tho water locally collected, or to tho insufficient supply 
from tanks, the Author oannot say; probably both causes con- 
tribute, 

‘Tho following Tablo is intended to show the monoy value of irri- 
gation, and the gross returns por acre which would bo got by 
the construction of suilablo works in the Ceded Districts, and in 
others similar to thom in climato and othor circumstances, Nos, I, 
and TV. are compilod from official statomonts of tho average valuo 
of crops in the five years 1861 to 1865 in ihe Kurnool district. 
Nos, IL, V., and VI. from actual experiments by the Deputy 
Collector in the Bellary district. No. IIL, col, 4, from the same 
souree, and cols. 1, §, and the rest fiom official stalemonts in the 
revenue department, The price of giain is stendily increasing, 
when taken ovor » number of years; thus the prico of rica in the 
Tablo, 1861-65, is doublo what it was in the disastrous famine year * 
of 1854, and 78 por cent, highor than the average of the period 
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Suowine the Comparative Yew 
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* Col. 4, For details of cost, furnished by the Deputy Collector, son Scots LV. ante 


T Ool. 5, rom the amounts in Gol. 5, a sum of Rel 2a land rent, jing to be deduated to 
show the clear profit to the cultivate, The ront has been deducted im Cul. 11, 
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Tanre I, 


of Warr and Dry Orors. 
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¢ Col, 5. It is goneially reckoned in the Coed Districts, that tho profits por aove of sugar-cano 
ara i 200, or a little moto than those givon in tho Table, without tho deduction for riek-ts~ 
rol, 4 . 
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(6). Cost of Cunrrvatixe an Acka of Rrer. 
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Or a difference in favour of wet cultivation of £4 8s. 8d. per crop 
per aore, : ar we 
(9). Cosr of tho Qurrrvarion of an Aorn of Sugar-Canx, which requires the 


some quantity of water as an Acie of Rico, but sprend over ten months, and 
thug liablo to the double water 1ate, or Rs. 12, 





n 





Rap Raw wm 
Land cess, . 6 4s + ee 180 es 
TeraoingIand «ew eee ef 24 eta 
Water rate. oo eo ew ew ef 100 
Tabow . 1 5 1 4 we ew + | 232 0:0 
Lee cattle, soe ae i o f rom the Deputy Col 
Plants, 6,000, at ropecs 5 por thousand : | 80 0 0 |f lector experiments 
Buel, leads ss ss + | 48 0 0 |} 1 Obitwady, 
Village feos, fo, 4 ee tt 800 
Total cost of cultivation . . . oes 90212 0 
Reronys, 
288 maunds of jagherry, ab rupees 2 per 
mand , ae aa . : ‘ a4 as 578 0 0 
Nebproitperacto . . . 1. 2s BR 198 4 0 
: oon 68 
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1866-60, The Author bolieves that the new settlement ratos of 
assossmont of land aro about one half the clear net value of tho 
crop, after a deduction for risk of loss by bad seasons, &o., has 
been made from the gross returns, of }th for dry and 4th for wot 
crops; and column 9 in the Tablo has besn made in accordance 
with this principle. It is probable that, in addition to the direct 
inoreased value of the ciops, some further advantage would have 
to be given 1o tho ryots, to induce thom to convert their land from 
dry to wot oultivation, in distriots where wot cultivation is but 
little known ; and supposing the total advantage to bo divided in 
the proportion of one part to the oultivator and two parts to tho 
agency or works supplying tho irrigation, tho results are given in 
cols, 10ond11, The sum of R. 1 2a., to represent tho avorago land 
cess already paid by the ryot to the Government, has beon deducted 
in col, 11; it is not included in col. 4 becauso, to show the value 
of water applied to land already paying that dry rate, it is neces- 
sary to oxclude it from all tho items in ool. 5, and it is assumed that 
this rent of tho land is not raised, but only a charge is made for 
the water, As No. V. roepresonts good land, it would, porhaps, bo 
too much to assume that in avorage cases the out-turn would be as 
high as is entered in col. 8°of No, V. On the othor hand, No. IV. is 
the result of tank irrigation; and the results ought, in dealing 
with river irrigation, to bo inorcased 25 per cent. But even ox- 
cluding No, V., and taking No, TV. as it stands, and excluding also 
No. VIL, on account of the comparatively small area sugar-cano 
would occupy, the results of Nos, III. and IV. show that, provided 
a wator-rato proportioned to the valuo of tho water wero fixed, 
irrigation weuld, oven taking tho most unfavourablo casos, bonofit 
tho cultivator to tho oxtent of 10s, and 8s, 6d., and yicld a gross 
rotarn to the works of 188, 3d, and 14s. 9d. por acre respectively 
in. the two casos of occasional watering of dry crops and of rico or 
wot oultivation; and in tho latter caso, supposing water to bo 
stored for a second crop, the gain to the cultivator would ho 
10s, 9d., and tho return to the works 87s, 8d., which cannot ho 
considered as other than vory favourablo torms to the formor, who 
is not to be supposed to have expended any capital on the im- 
provements beyond 1 rupeo per acre for tho conversion of the land, 
and this has beon allowed for. As 18s, 3d, and 14s. 9d., or the 
averago of thom, 16s. 6d., represents tho gross income from the sum 
expended on the construction of the canal and distribution 
channels, so (878, 3d.—I1dg, 9d.) 228, Gd. ropresonts tho gross 
additional return por acre from storage water applied to a system 
of works alroady constructed, 
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V. Cosr or Works. 


First, of canals ag they thre needed cither to distribute wator 
dixectly or to fill existing tanks, It has been laid down by tho 
Madras Government, as @ basis for calculation, founded on oxperi- 
ments made by their orders, that 2 cubic yards por hour, or 0°015 
cubic foot per second, in the main canal is sufficient for the irvi- 
gation of an acre of paddy. Whero more is used In porous soils, 
the surplus will, in a good system of distribution, be caught up 
again in tho drainages and redistiibuted. For dry crops threo 
waterings in the scason, of 4 inches in dopth, in years when the 
rainfall is at the lowest, and 2 inches, or 1 inch, in less unfa- 
vourable years, would suffica to inauro a good crop of cholum. 
The first quantity is equal to 1 cubic yard por howr per acre, 
neaily, I¢ is convenient, for tho sake of comparison, to reckon 
the cost of a canal in terms of its carrying capacity at the head ; 
and if the above allowance of water bo assumod, tho cost can 
readily bo compared with tho returns por acre, Tablo IL, gives 
tho cost of several works which have beon construotod, or cmofully 
estimated on data obtained from constyucted works, in tho Codod 














Distriots : ee 
Tasty IL, ’ 

ee 
Naxe or Worx Toot por Set Coat por ee) of 
= ad ° 7 at Head, Aae Trrigated, 

goad £ oa a, * 

Kurnool Canal, for irrigation and na~ 
wien : penton ant. “} 538 6 0 | 8 0 f | 200,000 
ellary high level =. . . « «| 489 0 0 762 

Bellary low lovol» . «© « + » | 898 6 0 | Big O 212600 
Toombnganoor Canal. . . . «| 62814 0 | 718 0 | “Bs‘ouD 
Avomge +... .| 4781617 § 6 | 161,200 





Tt is to be remarked that tho Kurnool canal ig also a navigable 
canal, which raises its cost considerably ; probably 3th may bo 
deducted to reduco it to its cost for inigation only, that being the 
proportionate amount of cost found by estimates to be necessary to 
make other irrigation canals navigable. It would then cost por 
awbic foot per seation, £426 128, and por aoro, £6 8s,; and tho 
average would be reduced to £446 8s, por cubic foot por socond, and 
£6 17s, 8d. per acre. The ‘following’ is the cost, ascortninoll or 
estimated, of large canals in other parts of India; 
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Tanie IIL, 
Cost per Cublo Coat. 
Name oF Worn. took por Second Reet Authority, 
£ada)/ £ad 
Ganges Cana) beer 49712 0| 7 8 9 | Romkce pamplilet, 
Ganges Canal without F 
navigation, assumed | 898 17) 518 5 | tth deducted. 
Bmeo Donb Canal . . | £6612 0! 7 0 O | Capt Foubes, RE. 
Butlof Canal... «1 858 6 OF & 6B O | Capt Crofton, RE, 
Soane Canal » . «=. | 484 8 O}] G10 0 | Col. Dickens, RE, 
Avengo, . . {418 2 0/ 6 3 7 
The Orissmsystom . . | 200 0 0} 3 6 O | Col, Rundall, RE, 








The Orissa system of canals is not included in the average, 
as the works ave in a doltaio country. The low rate of cost boars 
out what has beon already stated. It seoms safo to assume, that 
canals largo enough to irrigate 75,000 acres and upwards can, on 
an avornge, be constructefl for £7 per acre, and that, with tho 
distribution of profits béfore proposed, the outlay of £7 will yiold 
& gross robwn of 16s, 6d. Deducting 24 por cont. on the cost of 
construction for establishmont, repairs, and collection of rovonuo 
= 9, 6d. per acre, the not roturns ought to bo, at rates oxtromoly 
favourable to tho cultivator, 18s, por acve, The works, according 
,to their magnitude, would ocoupy a good many yoars in con- 
* struction; and although partial irrigation might teke place after 
tho head-works and one-half of tho other works wero constructed, 
still the wholo profits could not bo realized till some years after tho 
works wore completo, If 5 por cent, on ono half tho capital for ton 
years be added to the cost, it is brought to £8 15s, per acro, and 
the not profits would then bo 74 por cont, This applies to channel 
invigation only, whoro all tho works havo to be constructed; the 
profits would bo groator wore there tanks along the lino of tho 
canal and af its terminus which could receivo a partial supply, for 
a socond orop, or for flooding dry crops, during the timo when tho 
water was not required io be turned on to all the fields. 

Secondly, In considering the cosi of tanks, it is to bo romem- 
bored that those of tho Ist class, or storage reservoirs, would rarely 
bo availablo for direct distyibution, and would rathor be consi- 





1 Of ice land at the Madras rate, 2 onbio yards por hour per aac, 
c2 
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dered as subsidiary to a system of works already constructed. 
The flat-country tanks, on the other hand, affording as they do 
means of directly distributing the monsoon supply, may be com- 
pared ag a means of irrigation with the hoad-works and channels 
from a river. Thoso of the intermediate class add, in somo cases, 
to the functions of the last mentioned, that of storing a certain 
amount of water for a second crop of rice, or of other grains which 
require a supply of water in the dry season, Taking tho flat- 
country tanks first: if can well be believed that tho old ones, con- 
structed as they, no doubt, chiefly wero by the voluntary, or 
sometimes forced, Inbour of the villagers whose Jands they wore to 
ponefit, havo, in the cours of conturies, amply repaid the labour 
expended on them; but it would only be under oxceptionally 
favouiable ciroumstances, such as have never come within the 
Anthor’s personal observation, that their construction would bo a 
profitable investment for capitalists now, This is in a groat 
mensure owing to the loss by evaporation in shallow tanks. If 
the main slope of the country be assumed at as little as 8 foot por 
mile, and the lateral slope towards the stream to he olosod at 
10 fect per mile, then a rough caloulation will give tho contents of , 
a tank whose greatest depth of water fa 9 fgot at about 8 million 
eubic yards; and, taking the evaporation! at 42 inches in four 
months on the mean area, it amounts to 2°18 million oubio yards, 
leaving only 820,000 cubic yards for ixrigation, or sufficient for 


205 acres. The cost of the work would be: 
. 








Ra, Py Ts + 
Eathwok, . . 6. « 6 6 O. ¥. 52,792 at | 0 2 #0 6,000 
Stone pitching . nate OX ” 1200, | 0 8 0 2,100 
Waste-wotr and slates; . ‘ 2,000 
Distribution to 205 anes. . + os » {| 2 8 O S12 
Contingencies, &e,, 15 per cent. . te ve 1,588 
Total . . ww a Rte, | 12,800 





Or about £6 5s, per acro for av oxtromoly favourable imaginary 
‘case, whére it must also be assumed that the minimum rainfall 
would suffice to All the tank, An actual examplo of this kind of 
tank, which intercepted the water of three streams and included 
cuttings to connect thom, was estimated by the Author 40 cost 
£15,000 for 8 million cubic yards of available water, or about £25 
per acre, As another example, both, of the varying cost of flat- 


* Ono-thjrd of an inch por day is tho obscrved ovaporation in tho plains, 
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country tanks and of the value of water to a cultivator, the 
Author is acquainted with tho following illustration, Chinna- 
veorappa, a wealthy landowner, had expended £2,500 on a 
tank, which was still unfinished, and would eventually cost at 
least £3,000, and bo cqual to the supply of about 240 acres. 
Adding the cost of distribution, this would be at least £14 por 
acre; and the man said it would pay him well. And thero is no 
doubt of it; for the land would raiso sugar-cano, and he would 
reap both the oultivator’s and the capitalist’s profit. 

Although the constuction of new woiks of this kind must be 
considered a doubtful invostmont, there are many cases whoro 
a small outlay in repairing breached banks, and in supplementing 
the water supply by digging catch-water drains, or diverting 
neighbouring steams into a tank, or even by the construction of 
feeders of considerable length from woll-supplied rivers, would bo 
speedily repaid ; but without regular surveys it would be impos- 
sible to guess even at the numbor and capacity of tanks that might 
bo thus restored, Many have so silted up that thoy are best left as 
they are. This silting up, and the consequent abandonment of flat- 
country tanks, though a matter of time, is also one of certainty, 

The intermediate clase of tanks show a better result, as might 
be expected from thtirgreater depth (as a rule), and consequontly 
less loss by evaporation, The Sholapore tank was estimated by 
Col. Fifo, R.E., to cost about £100,000, which at Madras rates for 
rice would bo £11 per acre. Tho loss by ovaporation was estimated 
at 29 por cont; the dopth at the dam boing 60 fest. This 
rato of £11 per acre for rico cultivation is stated for the sake of 
comparisong but rico is not the chief grain irrigatod under it, and 
the net return of tho tank was estimated to be 9 por cont. at tho 
low ratos of Rs. 4 for a four-months’ crop. The Bourg roservoir 
in Ganjam, constructed by tho Madras Govornment at a cost of 
£1,075, waters an area of 1,632 acres, and yiclds an inoreage on the 
old revonue of the land of £184 10s, or, deducting ropairs, 163 por 
cont, \ 

The storage resorvoirs of the first class which have beon designed 
and ostimaied show e vory different result from that givon by the 
other classes, The Author is informed that the result of the inves- 
tigations of the Bombay Engincers is that, in favourable casos, 
700 cubic yarda of water can bo stored por rupse, which nearly 
agrees with his own cstimates in detail of sevoral reservoirs, ono 
of which would slore 750, another 425 oubio yards; while tho 
vostoration of the Mudduk Masoor tenk proviously desorihed would 
yicld 960 cubic yards per rupec. Tho evaporation, caloulated 

. 
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from obsorvations, is 7} per cent. in the two proposed new resor- 
voirs in seven months, and 5 per cont, in tho Masoor resorvolr if 
emptied in four months, A further deduction has to be mado for 
evaporation in the course of conveyance to the ficlds to be ivrigated, 
which will vary with each case, In these casos it will bo 2} and 
8 per cent, Assuming the correction for evaporation to bo 12 per 
cent, and the allowance of water per acre at 5,000 cubic yards per 
acre, which is a little in excess of 2 cubio yards per hour, and 
adding, as in the case of the channels, 25 per cent. for intorcst 
during constiuction, the rate of stoiage becomes, for the proposed 
now reservoirs, 440; the Bombay rate, 493, and the Masoor 
reservoir, 674 cubic yards per rupee; and tho cost per acro, 
£1 2, 6a, £1, and 14s. respectively. Such storage resorvoirs, whon 
built on main rivers rising in the Ghats, would have a supply 
that could always bo reckoned on; and on tho largor rivers the 
difficulty would he, not tho filling of any roservoir, but tho 
construction of one large enough to intercopt a large portion 
of tho floods of one season, or failing that, the disposal of the 
surplus water, As an examplo of this: in ono of tho proposed 
iosorvoirs just referred to, which had a depth of 160 feat at tho 
dam (about the same as that built in the Goufiie d’Enfer in Franco), 
the water toward the upper end of the laké would overtop tho 
summit of the water-shed of the rivor Toonga and the Gurgot, o 
river flowing to the western sea; and yet tho quantity of wator 
contained by the reservoir would only be about }ths of tho ordi- 
nary monsoon supply. The abovo sites for reservoirs wore soleoled 
as likely to be very favourable, the capacities of two of thom being 
also very great; and thoieforo tho rates ave probably chouper than 
the average at which water could bo stored in rivers having a 
cortain supply, and undoubtedly so as comparod with thogo on rivers 
with a much more fluctuating supply. Taking the loast favourable 
of theso sites, however, 340 oubio yards por.rupeo, thoro is still 
ouly a' primo cost, aftor all deduotions, of £1 12s, 9d, por acro for 
giving a second crop of rico, or a crop of sugar-cane, Tho costof 
establishment and maintenance on a masonry dam would not bo 
grent, and may safely be put at 2 per cont., or 7d, per acro, or oven 
less, Tho additional maintenance of the channels would not oxcood 
1s. per acro; so that it will appear that an outlay of £1 12s, 9d, 
will return about £1 18, This allows a large margin for iho 
profitable construction of reservoirs on rivers having a less oor tain’ 
or vegular supply. * 

The following estimates of Government works are oxamplos of 
tho profits to bo made by repairing, improving, or adding to works 
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already in existence, In ono instance, that of the Trivady Aniout 
in South Arcot, an oxpenditnre on repairs of £1,100 or £1,200 
produced a revenue of £3,000, or 250 per cent. 














Tanto IV. 
sa Net Retuins 
Nome ot ae oF Nature of Works to be Constructed. | Cost por Acre, ait ner 
* cre, 
Lada, 
Tambiapoorncy . | Weir and channels, and on- | 212 0 16} 
Jargoment of old ditto. Not atnted. 
Kanogivi,inWellore} Mead works and chennel toa | 8 2 0 Pca ot 
tankt which is to be onlarged, 
Muddoor, in Mysoe| Weir and channels to old tanks | Not stated. 45 
Sheerameadavara, Ditte dutio ditto 281 27 
Mysore, 
Bhatodeo, Bombay | Restoration of old tank and{ 6 0 0 10 
Presidertoy, channels, 








VI. GrxrraL Conciusions, 


As there scems to exist a genoral impression, that the estimatos 
of the benefits of irrigation aro meroly estimatos, more or less 
coloured by ,personal views, the Author has, in the statements of 
the comparative resulte of wot and dry cultivation, confined him- 
self to ascertained facts, and has endeavoured to keop the estimates 
of returns on works within tlie limits of cortainty, by oxoluding 
all doubtful or unascortainable profits, such as those from planta- 
tions for firewood (a very profitable investment whore the earth 
can bo kopt sufficiently moist), water supplied to towns and 
villages foy domestic and municipal purposos, water-power, &o, 
Also, ho has taken as the standard of produotiveness that of 
irrigation under tenks, and has “not added the 25 por cont. 
additional crop said to be due to channel irrigation. 

As this Paper is intended fo deal with works for irrigation only, 
navigation is not included in cither the cost or the returns; but dhe 
Author begs leave to make one or tivo remarks on this subject, on 


which so much opposition exists in the views of Engineors. 


This 


opposition he believes arises from each side attempting to form 
general conclusions, and to lay down a general rule fouhded on the 
observation of particular works, which in each caso seom to bear 


out its advocate's views, 


The question does not admit of a goner al 


answer, either in fuvour of or adverse to tho combination of irrign- 
tion and of navigation in one channel, Assuming that 2 navigablo 





ee 


£ On the authorily of the lute Col. J, GC. Andason, 
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canal is desirable, if it can he constructed at a small outlay, tho 
question whethor an irrigation canal should be adapted to that uso 
or not seems to depend for its solution mainly on two circumstances + 
first, the nature of the ground though which it passes, and, 
secondly, on its dimensions, If tho former is such that a rapid 
current can be given to the water, it is very desirable to do 50 
in cuttings, in order to reduco their cross section, and this generally 
to such an extont as would prevent upward navigation. If, on tho 
other hand, the country is very level, as in deltas, and the soil so 
light that the velocity of the canal hag to, bo small, then tho 
addition of works required for navigation bears so small a pro- 
portion to the whole outlay, that to make the irrigation canal 
navigable is the cheapest way of attaining the end. ‘Thus, in tho 
Orissa scheme, the cost of the navigation works is said to be 
about one-eighth of the whole cost; and a complete network of 
navigable lines is obtained at an outlay of £650 per mile. Ina less 
easy country the Author has found that when 2 canal has to carry 
from 150,000 to 500,000 oubic yards per hour, and when it has to 
pass though outtings, it would be choapor to havo a separato 
navigation taken round, or in some other way avoiding tho 
difficult parts, than so to enlarge the inigation canal aa to reduco 
its ourrent within navigable limits, But whew a canal has tapored 
down to 150,000 or 100,000 cubic yards per hour, then it is cheaper 
to combine itvigation with navigation in one canal, In a tract of 
country comprising both characters of ground, it was found that 
to combine a system of navigation with irrigation would add 
25 per cont, to the cost of ‘tho latter, and would ost from £2,000 
to £3,000 per mile, according to the dimensions of thg work; but 
in diffloult ground, if the canal wore of largo dimensions, carrying 
450,000 cubic yards per hour, £6,000 per milo would be required 
to make it navigable, Tho parts of the canal used for navigation 
only would cost £1,200 or £1,500 por mile, exclusive of tho looks, 
which, if 100 feet long and 20 feot wido, would cost about £200 
por foot of lift, Thess rates per mile suppose a supply dorived from 
tho canal, and do not include headworks or storago vosorvoir's, as 
these works are supposed to bo charged to irrigation, inasmuch as 
the water used for lockage would also be expended in the fields, 

Tn the above estimates no account has beon taken of the valuo 
of tho land ocoupied by the works. It has generally a low valuo 
in such districts as require irrigation,! In tho Orissa system of 
works it cost 1°8 per cent. of the capital exponded; and in any 





1 Colonel Rundall 8 Report. 
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caso it becomes quite insignificant, when compared with tho 
indirect advantages accruing to Government from the improvement 
of the country by irrigation. The most obvious of these is the 
saving of xemissions of land revenue, which havo often to be 
mace in consequence of partial or total failure of crops. There is 
also the relief from uncertainty in ihe amount of the revenue. 
In the irrigated districts of Tanjore, the fluctuations in tho 
revenue have declined since the construction of the Government 
ixvigation works from 52 per cent, to 8 or 4 per cont. Other 
sources of gain to tho State are—waste lands bought under 
cultivation, and go under a chargo for rent; increase of the customs 
and taxation in general; and a largo saving of money relief in 
times of famine, Theso gains cannot bo estimated, and no account 
has been taken of them in the above caloulations, except as a 
sot-off agatnst the value of the land. 

No special notice has been iaken in this Paper of the great and 
very romunerative works in the Kristna, Godavery, and Tanjore 
deltas, the works in the last yielding, according to an independent 
authority,’ after deducting repairs and 5 per cent. on the capital, 
23) por cent. direct profits, and those on tho Godavory from 
50 to 60 por cent. Thoy are omitied because these deltas are so 
ocoupicd as to offer no-opportunity of constructing now works on 
a large scale, 

Table V. shows how tho 12s, rate for water, fixed by Government 
a few years ago as tho basis of all caloulations for now works in the 
Coded Distriots, allors the aspect of mattors regarding the mofits 
of tho cultivator and the supplier of water from that given hy tho 
“equitable”,or “mutual benofit” rate adopted in Table I, Tho 
Author belioves Tablo V. to be nearly correct, although, for 1casons 
already montioned, the roturns may be a little undorstated. 

Persons unacquainted with tho native character will bo apt lo 
ask why, if irrigation works aro so profitablo, tho natives havo not 
already utilized overy drop of available water; but this will bo 
no ground of wonder to those who know thoir ignoranco of tho 
practice of any but their own noighbourhood, their worship of 
custom, and their habit of relying on their rulers to do everything 
for them. In the Godavory districts, on tho completion of tho 
works, the Government officers aro said to have acted in a paternal 
manner to the ryols by turning the water on to their flelds, with 
or without their consent, and they heve becn rowarded by tho 
wnexampled prospority of the district, 


4 





4} Qolonel Baid Smith. ? Colonel Baird Smith. 
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Tain V. 
: iva Jt Roti Por 
Ictad of Works to be Constructed, | Works per waar Grote | en Wouks" Cents of 
Aue F. Aig, pel Acie j Capttut, 
Za dla d 2a ad Bsa ad 
L Irrigation by channels}} 815 0/1410]1 8 0; O1L 8; 67 
for ono ciop of rica = ae 12 0/11010| 0 8 5] 4:8 
2, Ditto ditto ton coomlanal B 2 0118 4/1 9 G] O 14 10} 28-9 
araigetion ef ary eons tl 6 0/2 110] 0 2 G] 40 
8, Mean of 1 and 2, sup- 
posing ‘canal arsenite 6818 G)16 711 8 9) O18 A! 110 
gated, and Hues wale 9 07116 4/ 0 5 G6] 46 
ings to dry ciops « 
4, No. 2 with one watering, * 
and the water povided # 20} 6 OF2 110] 0 2 6} 4:0 
for tie ober fro wasted 20/2 510] O@ 1 G6] Lose, 
ornob used, . 
$38. 7 0 SL LAU) 0 G6 104) 58 
6, Menn of Noa, 1 and 4 oliis 4/0 8 ot 80 
6, Application of atorage) 
water to oxisting works,|} 1 9 5(22 @/0 9 O| 1 1 0} 710 
giving « second orp « oo | 12 Of 019 5] 010 6] B40 
ofrico sw 
7, Combined | storage rl 
10 + A a 8{119 2; 118 91 166 
distnbution —“woks . 
two crops of rico, Hf 0/212 5) 1 0 6) 10-0 
fo 4 5 |105 G]413 0] 6 2 9] B00 
8 Ditto ditto, sugar-cano { 1 ww (Bf 01815 Bl 1 1 8) 100 














‘The fist iate in each ongo is takon from Col, 2, in Tablo I.; the second is tho 
Goyeinment rate, and in Nos. 2 and 4 tho anto allowed to tho Madras Invigation 
Company. 


The object of this Paper will have beon attained if it has 
shown : 

First. That all works of irrigation benofit the cultivator 10 such 
an extent as will enable him to pay a wator-rato equal to two- 
thirds ofthe increased value of his crop, and not oxcecding ono- 
half the not value, and still to loave his own profits by 100 10 400 
per cont.’ in excess of those derived from dry cultivation. 

Secondly, That of the three kinds of works mentioned in Tablo,V., 
under 1, 6, and 7, tho storage of water for the raising of a socond 

s 





? Tn sugarcane cullivation 950 por cent. 
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crop, under distribution works already in existenco, is the most 
profitablo, and would, aftor paying one-third of the gross revenue 
to the oxisting works, still yield a net roturn of 46 per cont, on 
the outlay, and inoieaso the revenue of the existing works, sup- 
posing them to have cost the average sum, by 4} per cont, 

Thirdly. That the arbitrary rate of 12s. por acre is insufficient, 
on the data assumed by the Government, to yield a fair return 
directly on the average of new irrigation works, unless those include 
the storage of wator, when the Government rate will yield a net 
profit, on storage anddistribution works combined, of 10 per cont. 

And Fourthly, That as a consequence of the last, the profitable 
employment of unguarantoed capital in irrigation works doponds 
chiofly on the recognition of the principle, that the water-rate 
should be fixed with reference to the value of the crop produced. 
This valué will, in all probability, continue to increase, as will 
also the cost of the works as wages inoreaso ; and unloss the water- 
1ato is fixed with duo regard to the valuo of the water to the 
consumers, and to the cost of work in each district, many benoficial 
projects will romain unexeouted. 


The communication is atoompanied by a series of diagrams, from 
which Plate 7 has be’n compiled. 





[Mr. J. 17, Lara 
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Mr. J. IE. Lariam said that his personal oxperionce of tho district 
in India embraced by Mr, Gordon’s Paper onabled him gonerally 
to corroborate the facts stated. Tho old IIindoo system of village 
tanks must gradually come to an ond, owing to tho natural and 
inevitable silting up of their shallow beds, unless fresh tanks 
were continually added, as of old, to supply tho placo of such as 
became inefficient for irrigation from this cause, Mr, Latham 
quoted Col. Playfair, B..,' to show that, in the Doccan and South 
Mahratta country, the samo difficulty oxistod in tho way of this 
renewal as existed in the Madras Presidency, viz, that village 
tanks, as a rule, were not paying works. On this account a Govorn- 
ment could not fairly spend public money upon thom, for the benefit 
of tho local villages, nor would private speculators build thom, 
As a fact, charitable persons did not any longer come forward to 
build them, ‘Tho old system of villago tank irrigation*was thoro- 
fore dwindling away, and any useful system meant to replace it 
must involve, to a certain extent, novelty, Tho Madras Govorn- 
ment seemed especially to havo appreciated this, and had proved 
the most speculative and successful of the Indian Govornmonts, 
Permanent irrigation had beon seourod on the coast by their woll- 
known works at the heads of tho river doltas, of which tho most 
important on the Cauvery, Kristna, and God&very woro calonlatod 
to pay from 23 per cont, to 60 por cent.; and by tho purchase of 
the Orissa works from a private company, which wore caloulated 
to pay this year 12 per cont. Again, in the Noilgherry hills, thoro 
seemed to be no reason why thoir bold attompt to conatruot a tank 
140 feot deep by the silting process should not ultimately provo 
successful, But thoso plans were not dpplicablo fow up-country 
irrigation, for which tho systom most advocetod, amongst othors 
by Mr, Gordon and Col, Playfair, was that of rivor channels, com- 
bined with reservoirs for storing tho water from tho monsoon 
rains, Since the commercial success of such schomes was of 
primary importance, any information hearing on the actual cost of 
the works, or on the commercial value of water provided by thom, 
would be interesting, A most important matter affcoting tho cost 
of the works was the provision of an adequate escapes for surplus 
wator, the quantity of which was, in some schomes now proposod, 
very large, necessarily deliverod at a great height, and requiring 
costly works, Adopting the formula 

D = Ont 
=iines 


! “ Report on Irrigation in the Déccan and South Mahratta County.” Bombay, 
20th April, 1866, 
rs 


’ 
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whoro D was the quantity of water for which escape was required 
fora drainage from 2 square miles of country, and C some constant ; 
then, taking D in cubio yards per hour, in tho designs for the 
Ekrooka tank, near Sholapoor, under construction by the Bombay 
Government, 

D = 61,523 n3- 


On the Ganges and Godavery works it was stated that escapo 
would be provided for 
D = 75,00003; 


and on the Madras Irrigation and Canal Company’s works My, 
Latham was providing escapo sufficiont for 


D = 100,000 ni. 


These différences showed how important it still was to have more 
information on the subject. 

Tho value of tho water stored depended primarily upon the arow 
of irrigated crop for which a givon quantity of water sufficed, 
About this great differences also existed. The supply of cach 
cubic yard of water per hour was taken in the Ekrooka schome to 
suffice for 42, of an acre“for a year’s irrigation, and for 1} acre 
for ovops grown dufing tho wet months, In the Lakh project on 
the Paihra, as sufficient for 2 acro and § acre, respectively, for 
these crops; and by the Madras Governmont, as sufficient for 4 an 
acre only of cithor crop. Tho oxperienco of irrigation on tho 
Soonkésala canal of the Madras Inrigatien and Canal Company was 
too brief to give a definite result, but indicated that, where due 
care was used 1a prevent waste, the Bombay practico was noarer the 
truth than the Madras, That the Madras estimate was too low 
seomed also indicated by Col. Baird Smith's estimate, that a 
cubic yard an hour sufficod for 1} aoro of irrigation in India, 
The wator-ratoe to be charged per aco would, of course, be different 
for different districts, and was a moro question of the valuo of 
produco in the locality, Porhaps Mx, Gordon could give moro 
definite information on tho subjcot of escapes, and on the irrigating 
power of water in India, 

Sinco the amount of drainage water to be provided for in theso 
roservoire affected their cost seriously, ho would give a few par- 
tioulars of tho rainfall in Southern India during the timo ho was 
there, Mxcopting an extraordinary fall, 10 which he would rofer 
presently, the greatest depth registered at Kurnool in any one 
month in the ten years, 1862-71, wis 18°77 inches, in Septembor, 
1862; the greatest depth in one day being 4 inches, on tho 
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night of the 24th of that month. Tho only othor occasions on 
which a total depth of 7 inches foll in a month woro in August, 
1865, 7-73 inches; and in August, 1868, 7°35 inches, Sinoo 
January, 1868, when the Kurncol Obsorvatory was established, 
a depth of xain exceeding 2 inches in twonty-four hours was regis- 
tered. on three occasions, in no case reaching 3 inches. But on tho 
excoptional night of tho 6th of August, 1870, an oxtraordinary 
storm from the south-west occurred, and 12:01 inches of rain foll 
in twolve hours, At a distanco of 13 miles west of Kurnool, tho 
storm was felt in the daytime of the 7th, after rain had almost 
ceased at Kurnool, and only 7:22 inches foll, “At o distance of 
80 miles east of Kurnool, an unusually heavy rain ocowrod during 
the night of the 6th. This proved that ten years’ exporionco of 
one place was quite inadoquate to determine the frequoncy of such 
excessive falls, Two othor storms deserved notice; one at Gooty, 
nd. the other at Tadamurri, adjacent talooks in tho Bellary Dis- 
riot, in the antumn of 1864, when a depth of above 8 inches of 
ain foll in one night. Tho other wag a short siorm, which ho 
auged, at Béanassoy, on tho 72nd mile of tho canal, whon for 
hirteon minutes rain fell at the rate of 32 inches an. hour. 

The interests of tho Canal Company had hithorto required that 
water should be given to the village cultivators in oxcoss of what 
they used for cultivation, As to obsorving an oxperimontal patch of 
ground, there wore insuperable difficulties in the way ; for if tho patch 
were igolated the water percolated through tho soil and irrigated 
the surface for yards around, besides passing away through tho 

ubsoil, On tho othor hand, if tho patch wore surrounded by wet 
tivation, the result could not be trusted, so casy was tt lo transfor 
ter from one field to anothor surroptitiously ; and if tho result 
ve trustworthy it would not give tho avorago requirements for 
itivation, The only proper ocbsorvation would bo to sea how 
auch water per hour por acro was actually usod—whon it was 
served out without waste; and that he had not boon allo to 
ascertain, 

Colonel J. T. Saran said, as far as ho could make ont tho Tablo 
on which tho results givon in the Paper wero founded, thero was 
one important element neglected, viz., that half the valuo of 
the produce was taken by tho Governmont in assessmont, ‘lho 
results of commercial speculation doponded upon, first, what was 
paid for an article, and, secondly, upon what it could ho sold for, 
To begin with the sale of the water, ho had not been able to make 
out how it wasdeduced that 11 1s. per acre irrigated was tho valuo; 
but the value so caloulated was not important, for whon disowssing 
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a commercial speculation connected with a concession from tho 
Government, the company was bound to accept the terms of tho 
concession ; and the Government concession of the privilege of 
storing water in South India was connected with a condition to 
soll it at the rate of 128, por acro irrigated. Therefore ho con- 
ceived tho real commercial result ought to be based upon the 12s. 
por acre, and it would mislead the public if they were induced to 
believe that a return of 46 per cont. was to be obtained by selling 
the water at a guinca whon there was actually no power to do so. 
He, therefore, concluded that the results ought to be based upon 
12s, per acre." 

He now came to the cost of the water. Ie thought the Author 
had acted with great impartiality in the statements of cost, yot ho 
could not agree with tho results. The calculation was based upon 
an averag’é reservoir, ablo to store water at the rato of 4,250 cubic 
yards por £1. That was an imaginary reservoir; but a desorip- 
tion was more particularly given of ono reservoir which was pro- 
posed to bo immediately restored, viz., the Mudduk Magoor tank. 

ilo would say with regard to that, as well as with regard to 
the statement of past profit derived from Covernmont izrigation 
works, that it was one thing to construct a worl, and anothor 
thing to take a ‘work already constructed, and simply out 
of order. If he brought forward a project for taking up a 
large number of houses out of repair, and showed that by pulling 
them into good order he could make 23 per cont, by it, the schomo 
would appear vory attractive; but thoyjuestion would ariso—who 
would give so valuable © concession? ‘ho Government, as pos- 
sossors of these old tanks, had little to do to put them in ordor, and 
consequently mate very large profits, Itwas stated that theMudduk 
Masoor resorvoir was about 40 square miles in suporficial area whon 
full; and that it contained 1,400,000,000 cubic yards of water, 
Tt was proposed to lower the dam from 90 or 108 feot height to 
about 70 feet, and then tho arca would be about 24 sqnare miles, 
The Author, by experiments on the spot, found that an avorago 
mongoon rainfall yieldod about 668,000,000 cubic yards of wator; 
consequently he proposed to provide a reservoir which would con- 
tain a little short of that, viz, 644,000,000 oubic yards, 


1 The Author guarded his statements by the oxpress provision that tho actual 
values weie to be renlised, but there was no such qualification in the second con-* 
clusion submitted to the meeting; and although it is quite possible thut an 
inorease in the water-rate might Ifsreafter be allowed, yot auch an increnso ought 
not to be assumed in stating the present yalue of a moreantilo speoulation.— 


TS. 
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which would bo the capacity of the Masoor rosorvoir with 
adam 70 fect high, Upon this it might bo obscrvod that, unlors 
the monsoons were of great uniformity, it was not aulficiont 
to provide resorvoizs oqual to the avorage expected: thoy ought 
to be capable of holding the maximum as well as the minimum 
yvainfall. Tho question, theroforo, arose whether tho district 
was one in which the seasons wore uniform, or fluctuating. 
Tle had the following reason to boliave the seasons wore oxtromaly 
fluctuating. Ié so happoned that the Company who proposod to 
construct this reservoir suggested anothor in tho same noighbour- 
hood, called the Maury tank, Tho Chiof Engincor sont homo a 
report, founded upon observations, the result of which showodl 
that there was abundance of water to fill the tank, and it was 
resolved to make application to the Government for it. But tho 
Government hesitated to grant the concession, on the grotind, partly, 
that the supply of water was insignifioant compared with what 
was estimated, and partly becauso it was not moro than tho 
country required, and they thorofore finally resolved to keop 
it for the uso of the inhabitants. Do had also beon informed 
privately, but on good authority, that a similar hesitation was 
now felt as to granting the concossior? of the Masoor tank, and 
for the same reasons, namely, that the supply of water was much 
Jess than was supposed, and not more than was required for oxist- 
ing demands, Now he did not attribute theso differont ostimates 
of tho probablo rainfall to errors of observation on tho part of tho 
various officais who madeethom, but to tho fact that thoy woro 
meade at different times, and that the fall of vain in the district 
was vory uncertain, Hones if tho parties constmoting such 
resorvoirs mado thoir caloulations on tha ground of storing tho 
average monsoon rainfall, they must have a larger tank than tha 
ayorage rainfall would fill. Caloulating without this would toll 
in ono of two ways. Withor tho tank would cost more from build- 
ing it largor, or there would be less water on tho ayorago than was 
anticipated; and on those grounds ho thought somo deductions 
ought to be mado from the Author's estimato of tho valuo of 
the produce of these tanks, 

The next point was tho evaporation from the tank, The spoctmen 
or represontive tank was supposed to contain.4,250 oubic yards for 
every £1 storling laid out upon it; which, allowing for intorest 
‘on the money during construction, was calculated to yield 340 
cubic yards per rupeo; but it was neqpessary to modify this caleu- 
lation, because it was one thing to havo the water in tho tank, and 
another to havo it on the land, 


| 
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Roverting to tho Mudduk Masoor tank of 24 square miles area, 
and 640 millions of oubioyaids capacity, tho Author had ostimated 
the evaporation during four months from that tank while if was 
being omptied, and his caloulations had been made upon proper data, 
which corresponded with experiments carried out by order of the 
Madzas Government, whereby it was deduced that in the middle 
of the tank the ovaporation was ebout one-third of an inch por 
day, or 10 inches per month, which in four months amounted to 
40 inches. This result was however subject to a deduction of ono- 
half, inasmuch as thore was a reduction of surface from 24 square 
miles at the beginning of the discharge to a greatly diminished 
surface at theend, That brought tho ovaporation down to 20 inches 
in the four months, over a surface of 24 square miles, and amounted 
to 40 million cubic yards, or 6} per cont, of the 640 millions of 
oubie yards which the Masoor tank was tohold. Now, 63 per cont, 
during the four months was equal to twenty por cent, during the 
year. For it must bo noted that, although it was quite sufficient to 
calculate tho evaporation from the surface of the reservoir during the 
mouths of discharge only, if the object was, from a givon quantity 
at the beginning of the discharge, to determine the quantity which 
loft the reservoir, yet theeoase was different whon, with a given 
average monsoon rainfall, it was intended to ascertain the loss by 
evaporation during the time of its colleotion in the roservoir, its 
preservation thore, and also its discharge. For this purposo the 
evaporation for the whole year must bo taken into account, at an 
average of half tho surface during collection and discharge, and 
during the remainder as for the whole surface. Tlonco the loss for 
the wholo year would be 20 per cont, without reckoning the full 
rate during the interval of reposo,t And hore he would mention 
that when the experiments wero made on which tho rulo of tho 
irrigation department was founded, viz, that Jrd of an inch por 
day was ovaporated from tho middle of a largo tank, the gentleman 
who had charge of the oxperimonts reported al the ond of the 
soason that $of what had loft the tank left by ovaporation, and 
only 3 had gono on the land: that was, 624 por cont. was ovapo- 
rated, and only 87} per cent, had gono on to the land: iho fields 
voferred to being in tho immoediato vicinity of tho tank, so that 
thore could not havo, beon a length of more than from 10 to 20 
miles of irrigation channels, 


‘ 





! Owing to a stiange clotical ciromthe Author had omitied to make the deduetion 
of 12 per cont, which he alowed, go that the £1'Os. 5d, por aclu was based upon tua 
supposition that every diop of water in tho tank was spread upon the Jand.—J.'T.8, 
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The noxt question to be considered was that tho wator lob 
oug of the Masoor tank did not izrigato tho fields immediately, 
but went down tho bed of a river for 200 miles. Ho bolioved 
the bed was in somo places rocky, and in othors sandy and 
absorbent. Thus the water was in motion for 200 miles- bofore it 
yeached the irrigation canal, and an:allowance must bo mado for 
evaporation and absorption. After reaching tho head sluicoa the 
water had, on the average, 100 miles of main canal to tvavoreo, 
and that canal was vory leaky. Thore was a groat doal of loss Ly 
leakage, not, however, owing to any fault of tho Engineors, for 
they had dovo their duty perfectly, But it was leaky, partly 
owing to the oxtreme badness of the soil, and partly because, 
owing to financial considorations, it was thought advisable to lot 
it remain as it was for tho presont, as it world havo required a 
considerable expenditure of money to have mado those Vanks tight ; 
and it was thought better to postpone that exponso till tho water 
way moro valuable than it would bo for tho first fow years, In 
addition to the distance already traversed, thero woro between 
800 and 400 miles of distributing channels finished, which might 
possibly be inoreased to 500 or 600 milos beforo they wore all 
completed! He would prefor that othérs should judge what was 
the proper allowance to be made for tho lossc’ referred to —first, by 
evaporation in the reservoir; secondly, in tho bed of tho. rivor ; 
thirdly, by leakage and ovaporation in tho main canal; and 
fourthly, in tho distributing channels, ; 

In estimating a sohomo of this kind, and caloulating tho financial 
results, it was proper to bo on tho safo sido, Tho Govornmont 
decided that 2 cubic yards por hour for cach acro way noaossary ; 
hut he observed that Mr. Gordon had caloulated 5,000 oubio yarda por 
aoxo only. Ie thought it should be 6,000 cubic yards, ‘Tho avorago 
timo of cultivation was about ono hundred arid thirty days, and 2 
cubio yards por hour por acro for ong hundred ond thirty days was 
more than 6,000 cubie yards, Again, tho more evaporation alono, 
from the surface, at the rate he had stated, namely, } of an inch por 
day, would come to 8,000 cubic yards for tho six months, and moyo 
than 5,800 cubio yards for one hundred and thirty days; and hondo, 
taking also into consideration absorption and othor lossox, ho thought 
6,000 cubic yards was the least that ought to be allowod for, 

To recapitulate his remarks respecting tho formation of tho tanks, 


" Ié was nof hescby intended thas the wator must tiaverao these 800 or 400 
miles; the distance ran would of caus vary with the situation, from a fow chains 
possibly, to a number of miles —J, 1S. 
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Mr. Gordon’s estimate, after allowing for intorest during construs- 
tion, was 840 oubio yards per iupeo, Now ho had givon reasons 
for thinking there ought to be an increase in that estimate, or, in 
other words, a diminution in the number of cubic yards stored 
per rupee, If, for instance, the Masoor dam wore built of tho full 
size, to seoure the whole mongson rainfall in every year, it would 
cost double tho monoy estimated by the Author, and instead of 
960 oubic yards per rupee, there would only be 480 oubio yards, 
In the same way, in regard to the specimon tank, instoad of 340 
oubio yards por rupoo, there ought to be much less, if the whole 
vainfall woro calculated. As he wished to take a most moderate 
view of tho case, he would only strike off the 40 cubio yards from 
the 840, leaving tho estimate at 800 cubic yards per rupeo, But 
this did not represent the quantity actually put on tho ficld; and 
in his opinion, if the Madras Irrigation and Canal Company got one 
half of tho water upon the fields, they wonld do very woll, In 
that caso thoy would have 150 oubic yards por rapeo on the field, 
and tho 6,000 cubio yards requixed for the irrigation of each acre 
would cost Rs. 40, for which they would zecoivo Rs, 6 roturn, 
Now Rs. 6 for every Rs. 40 amounted to 15 per cent.; and if 3 per 
cent, wore allowed for veairs, suporintendonco, and management, 
it loft 12, per cent,”to be divided between the proprictors of 
tho old and now works; and he believed this to be a fair estimate. 
Ho had no wish to exaggevate; but he thought it was right to sift 
an important question liko this, and if ho had mado any mistake, 
tho Ohief Enginoer of the Company would no doubt correot him. 
Thoxe was ono moro point ho must advert to—a point of oxpon- 
diture, viz., Who was to insure theso largo works against accident 
after complotion? Ho thought Government would, on genoral 
principles, bo disinclined to grant concessions for roservoirs, if they 
Dolieved tho parties were likely to venlise 46 per cont, from thom. 
Thoy might still more hesitate to give a concession unless they 
had security that, in case of failure, there would bo some funds to 
imcet tho loss. To give an idea of the magnitude of these works, 
he might state that the proposed reservoirs woro four hundred 
times tho size of the Bradford reservoir, near Shefficld, the failure 
of which caused so much disaster and logs of lifo and property soma 
years ago. It was true the country was not densely populated, but 
theve were towns and villages, and a good many inhabitants within 
reach of danger, herofore it might be supposed tho Government 
would require soourity, in cqnnection with works of the magnitude 
referred to, and the provision of sonie party responsible for, and. 


able to make good, any damage. 
D2 
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Mx, Russen Arrxen said, the quantity of water required to irrigate 
a certain area depended very much upon the nature of the soil, as 
well as the crops fo be raised. In the case of sandy soils a largo 
quantity was wasted, as the water soaked into the ground, theeby 
raising the spring-level of the country, The value of water depended 
very much upon the nature of the rainfall. In the Concan in 
Bombay and other places, where the monsoon rainfall was most 
abundant, a supply for one crop could always be depended upon, 
but this was not the case in other parts of India, Then, as 
regarded the crops raised, in some parts the produce could not be 
disposed of without great cost for land-carriage, The distance 
from a market made an onormous difference in the value of 
water for rigation purposes. Those who embarked in irrigation 
projects were apt to consider that, as soon as the water was provided, 
it would be taken up immediately ; but that was often not tho case. 
In the first place, there must he population to cultivate the ground ; 
thon the cultivators must acquire capifal to buy bullocks, build 
houses, and obtain agricultural implements. ‘'Thorefore the ex- 
pectation of an immediate return from these works was, he thought, 
a great mistake, The returns from the Ganges canal varied from 
1per cent. up to 24 per cent,, after paying working cost, which, 
even in a fully-developed canal, amounted 46 25 per cent. of the 
total revenue; and it was only in 1868-9 that it paid 74 per cent, 
and that was an exceptional year, In the case of tho large 
returns reported of some of the Government works, they had been 
constructed under very favourable circumstances, so fay as regarded 
tho natural facilities afforded by the ground, and alao by tho 
comparatively low rates of labour which then prevailed, 

Large canals in tho doltas of Madias had been constructed for 
about Rs, 7,000 per mile, and that was a very cheap rate when 
compared with some now canals there, the constiuotion of which 
had cost at least Rs, 70,000 per mile. Thus, returns which now 
paid 30, 40, or 50 por cont, on the smaller cost, would givo but 8, 
4, or 5 por cent, on the larger expenditure; so that the first cost 
of the works produced a matorial effect upon the returns of profits, 

The actual value of water in any canal varied so much that no 
definite conclusions could be given, On the Ganges and tho 
Eastern Jumna canals, the annual revente for a discharge of one 
oubio foot of water per second was as under: 


Ganges Canal. Eastern Jumnn Canal, 
. Rupees * Rupees 
1866-67. «© . B74 . . . SOR 
1867-68 , . . 300 .. . &19 


1868-69 . . , 525 . . . 658 
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The water-rate was only about Rs. 2 por acre per crop; wheroas in 
Madras and Bombay it was much higher. 

In Bombay he had made a number of observations fruitlessly 
to find the quantity of water required to cultivate land. Waste, 
as in waterworks in England, was tho chief difficulty, As to 
the different values of water, ho might give ono instanco to show 
how it varied. In caloulating tho value of water from a proposed 
xeservoir about 50 miles from the town of Bombay, he camo to tho 
conclusion that a cubic foot por second, for cight months of the 
year, was worth Rs. 715 per annum for field oultivation, while in 
the Island of Bombay water was worth, for market gardens, 
Rs. 8,200 per cubic foot per second, or nearly twvelve times as much, 
It depended upon the crops cultivated, the nearness of the market, 
and whether there was population to take up the water supplied. 

Although irrigation woiks in India did not, as a general rulo, 
offer a field for profitable speculative investment, yet there could 
be no doubt as to tho duty of tho Government of India in this 
matter. Not only did the Government got large revenues from tho 
watorsates, but canals contributed 1o the revenue in many indirect 
ways, In 1868-9 there would have beon a famine in North-wostern 
India but for the Ganged canal and other canals, Tho Govorn- 
ment, being the propriétors of the land, dorived revenues fiom the 
Jand-tax, as well as the water-rates; and if there had been no 
erops to gather, the Government would have lost the land-tax, 
whoreas thoy had the benefit of both land-tax and wator-rates, In 
many places, whore it would not pay a pfivate company to constiuot 
works for iryigation purposes, it paid the Government to do so, 
In Poonah, a large garrison town, tho Government were conatruot- 
ing irrigation woks; but he doubted whether they would givo any 
considerablo icturn upon the outlay, though, when tho eflucts of 
imigation in reducing the price of forage, and other benefits 
resulting from a supply of water wore considered, there was no 
doubt whatever of tho necossity for those works being wndor- 
taken. 

One other point ho would mention, viz., the difficulty thoro was 
in following this discussion owing to the varying quantitios that 
wore spoken of, In Madras the caloulations wore at per cubio 
yard per hour; in the north-west the rates were taken at per oubio 
foot per seound; while in Bombay he had beon in the habit of oal- 
culating in million gallons, It was vory desirablo that tho mousure- 
ment of water in irrigation avorks should be reduced uniformly to 
the cubic metre per minute, which would bo bettor than whon 
several varying standards were employed. 

Mx. J. Aimp observed that, from the drawings there appeared to 
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be a total absence of any puddlo-gutter—a work whioh was acons- 
tomed to be regarded as an important element in the construction of 
large reservoir banks, Experience showed that, when a leak oceurred 
* ina reservoir bank, it was difficult to stop it im the absence of a 
puddle-gutter, or some protecting material of that sort. Te would 
be glad to hear what means had been taken to protect the slopes of 
these reservoirs, If they were of the enormous area desoribed, 
with the varying climate, heavy rains, and strong winds, they 
must be exposed at times to much wash, and without adequale’ 
protection upon tho slopes there might be considerable danger. 

My, A, Jacoz stated that there was a large waste of water in tho 
pods of the rivers. Ile had gauged many rivers in India, and 
found that the amount of water discharged at the head was nearly 
the same as at the outfall. The tributary streams discharging into 
the main channel were numerous, and it was evident’ that much 
of the water must bo lost by evaporation. There was an old saying 
in India, that irrigation works on rivers increased the discharge of 
the river; or, in othor words, that thero was more water got out of 
tho river than it appeared to discharge above the works. Keeping 
this in view, it was surprising to see the important results produced 
by placing dams across rivers at iutorvdls of 5 or 6 miles asunder, 

Te dissented, to some extent, from the ‘ows expressed by tho 
Author as to the superiority of high embankments. No doubt 
a reservoir of great dopth gave a less degree of evaporation, ceteris 
paribus, than a shallow ohe. But shallow tanks wore easior of 
construction by native labour, and for a given quantity of earth- 
work the tanks were cheaper, because tho material was at hand ; 
and when the worl: was performed by basket-labour, everything, as 
regaided cost, depended on the distanco from which suitablo 
material had to be carried, which in large banks was sometimes 
very great. At the present time the Government fixed 12s, as 
the basis on which the financial return was to be calculated. 
Seven or eight yeas ago, a uniform rate of Rs, | per acre was fixed 
by Government; and though he had matured many projects, nono 
of them could be calculated to pay on such a low basis, It seemod 
vory smell, when it was notorious that the natives wore pro- 
pared to take water at Rs, 15 to 20 por acre inigated, Unless tho 
Govornment would charge ot a fairly remunerative rate, as the 
natives would do themsolvos, neither Govornment nor private 
companies could expect 1o get a reasonablo return for their money. 

Mr. Uesans, Vice-President, remerked that 5,000 oubio yards 
turned into cubic metres, dr tons, reprosented 8,750 tons, equal to 
a depth of 374 inches of wator per acre, That, at tho 1ato of 12s, 
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por acre, would be at the extremely low price of +8yths of 1d, por 
ton. Ife did not understand how a crop of rico could absorb such 
a large amount of water as 8,750 tons per acre. Colonel Smith 
said it should be 6,000 cubic yards. It was customary in England 
to irrigate with diluted sewage at the 1ate of 5,000 tons per acro; 
but from that land 60 or 70 tons per acre per annum of tho 1aukost 
and richest grass crops were taken, in a series of crops of 5 or 6 
tons each. Ho wanted to know how that quantity of water could 
be absorbed or necessary, in addition to tho natural rainfall, and 
whether tho quantity stated was applied to one crop or two crops 
of rico per annum; and further, how it was possiblo the profits 
stated could result from the price of y%yths of 1d. por ton of wator. 

Mr. FH. Coxypeare had given some attention to the impounding 
of water, having constiucted for the water supply of Bombay’ a 
reservoir covering 1,400 acres, and in parts upwards of 80 fect in 
depth, which he believed was one of tho lai gest modern works of 
this description. No one could have witnessed the almost magical 
results of irrigation in tropical and semi-tropical climates, in con- 
verting a desert into a garden, without feeling a strong desire to 
be able to make out a good case in favour of the oxtension of 
invigation as a commerci@l undertaking. It was theroforo with 
great regret that he had como to tho conclusion, that no such case 
had as yet boon mado out, at least as regarded tank irrigation. Ob- 
viously the most important clement in tho calculation was tho 
cost at which the water could be stored; but, unfortunately, thoro 
was atill great uncertainty, and widoly differing opinions, as 10 tho 
number of cwbic-yards of wator that could, under avorage cireum- 
stances, be impounded for a rupeo, ‘The Author of the Papor 
had assumed the quantity to be 700 cubic yards in favour 
able cases, and 840 oubio yards in unfavourablo cases. Tho 
cost of the earthwork in the dam was taken at only 3d. por oubio 
yard, but it was doubtful whether such work could bo executed 
under 6d, por yard. Moreover, these caloulations appeared to bo 
entirely based on estimates; whereas on a point of this practical 
nature, and of such great importance, it was only safo to rely on 
the basis of accomplished facts. To be satisfied on such, a mattor 
there should ho official records showing tho actual particulars of 
cost, and also the contoured plans of a number of resorvoirs actually 
excouted, by which tho storage capacity of cach might bo com- 
puted, together with such detailed drawings of tho dams, &o,, 98 
would allow of the quantitigs of the work involved in impounding . 





1 Vaile Minutes of Proceedings, Inst. 0.12,, Vol. xvil., p. 555, 
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the wator being accurately checked ; such data, in fact, as had been 
afforded, in respect to the irrigating tanks in Ajmeer and Mair- 
wara, by Colonel Dixon’s work! A book had been published 


» by Sir A. Cotton,?in which reference was mado to tho enormous 


returns that works of irrigation wore calculated to yield in India 
as commercial investments, and in which this work of Colonel 
Dixon’s was griovously misquoted, Sir A. Cotton stated (page 123) 
that under ordinary circumstances storage reservoirs could be con- 
structed at as low a rate as R.1 (2 shillings) for each 2,000 cubic 
yards of water stored, and under favourable circumstances, to store 
thrice the amount; and he stated (page 254) that in tho ono 
hundred and twelve irrigating reservoirs constructed by Coloncl 
Dixon in Ajmeor, in Rajpootana, the average cost of water was ono 
rupee for each 8,000 cubio yards of water stored. 

Colonel Dixon’s work for impounding water in Rajpootana, of 
which Sir A. Cotton spoke so highly, afforded tho most economical 
oxamples as yet on record of works of this description. Tho 
Government of India were of opinion that “it would havo been 
impossible, in almost any part of India, or under any other super- 
intondenco than Major Dixon’s, to have constructed such works.” 
Accordingly the Court of Directors reqfestod that Colonel Dixon 
would prepare a report of what he had effétted in Mairwara, and 
a detailed account of the improvements recently made in Ajmeer, 
accompanied by scientific plans, sections, and drawings, of his 
more important works, founded on actual survey and measurement, 
Thoy further ordered that, when prepared, such report and illustra- 
tions should be printed and cirewlated at tho expenso of tho 
Government of Injlia, for the guidance of officers ongaged in similar 
operations. Tho report so called for was subsoquontly published 
in a quarto volumo, containing sciontific descriptions and illustra- 
tions of eight of Colonol Dixon’s principal storago reservoirs, 
together with a goneral description of the remainder. 

A comparison betweon tho rates at which Sir A. Cotion so 
positively caloulated on impounding water, and at which ho 
stated that Colonel Dixon had impounded water, with thoso 
actually obtained in the most economical works of Colonel Dixon's 
extensive practice in Rajpootana, would afford no unfair criterion 

' Pade “Sketch of Mairwarn; giving a brief aceount of tho origin and habits of 
the Mairs; their subjugation by a British foreo; their civilisation, and conversion 
into an industrious peasantry; with desniptions of various works of irrigation in 
Mairwara and Ajmeer, &¢.” By Lieut. “Col. O.0J, Dixon, dio, Maps, plans, und 
views. London, 1850, 

2 Vide“ Public Works in India.” By Lieut.-Col. A. Cotton, Svo, Madins, 1851. 
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for testing the gonorel accuracy of Sir A. Cotton’s figures and 
caloulations. It would appear, on instituting such comparison, 
that Sir A. Cotton had calculated the cost of storing wator 
about ten times too low; and that the final cipher ought in 
most cases to bo abated from his numerical statements, For it 
was to bo presumed that the sight examples of reservoirs which 
Colonel Dixon had selected for detailed illustration, out of a 
total of one hundred and twelve, would be considerably moro 
than average specimens; as it was, indeed, known they woro 
from the partioulars- afforded hy his tables rogarding his loss 
important and wnillustrated works.’ Yet, on analysing tho 
clements of the eight model works so selected, it appoared tho 
most economical result obtained was 688 aubic yards of water 
per Rupee, the lowest only 102 cubic yards por Rupee, and that tho 
average nitmber of cubic yards of wator stored for cach Rupeo, 
expended merely in labour and materials, was only 284 cubio yards 
per Rupeo, and for four of the eight model oxamples, was undor 
200 cubic yaids per Rupee Whereas Sir A, Cotton stated (p. 123), 
“T calculate that water can bo stored at 2,000 cubic yards por 
Rupee (2 shillings), an estimate which is tho result of long ex- 
porience among the tanks of the Carnatic. Without any remarkable 
advantage in the site} bund may bo mado almost anywhere at this 
rato; but in many situations whore the furm of tho ground favours 
it, thrice this amount may be stored for a Rupeo (2 shillings),” To 
also estimated tho average results of Colonel Dixon's practico in 
Ajmeer at 8,000 cubic yards por Rupee. , Moreevor, Colonol Dixon's 
tanks were constructed at exceptionally low ratos, Tho masonry 
in mortar was only 1s, 6d. per oubic yard, and tho carthwork, “ well 
beaten and rammod,” was exeouted at the low rato of 14d. per oubic 
yard. Now, Engineers of Indian oxporience would know that, carth- 
works of that sort could not be sublot in India at the present Limo 
at less than four times tho rato that Colonel Dixon paid for his work, 
Sir A, Cotton remarked in his book, that if these resorvoirs had 
hoen largor (the eight selected for illustration in this work woro 
much larger than the avorago of such works in India), tho wator 


1 The following Table, compiled from the sciontitic deactiptions and illustrations 
rof oight of Colonel Dixon’s principal works at Mainwara and Ajmeor, will givo 
the principal elements and the cost of watei-storage in cach, Oolonel Dixon 
gave no emtoured plans of the siles, fiom which the cubical contonts might bo 
exactly ascertained; but it was found in practice, that tho aren of o resorvoly 
multiplied by two-thiids of its greutest depth would afford a fair rough approxis « 
inntion—and nsnally in excess rather than olheryise—of ile eubien) contents; aud 
the contonts of Colonel Dixou's reser vous lad been thus caleulated. 
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could have been more economically stored. That was true theorcti- 
cally; but, on the othor hand, the sites where onormously large 
quantities of water could bo economically stored were very excep- 
tional, and where they did occur they usually involved exceptional 
sources of expense, which detracted matorially from their theore- 
tical economy. In the caso of tho large resorvoir which he had 
mado at Bombay, covering 1,400 acres, and 80 feot deep, with every 
attention to economy, he was only ablo to store 162 cubic yards 
por Rupeo, and that work was done by contract. Therefore ho was 
afraid no caso had beon made out for the extension of tank irri- 
gation, as a commercial speculation, in India, Tho 1esults wero so 
uncertain; there were so many circumstances to cause variation 
in the profits ; and, ashe had shown, the actual cost of impounding 
wator was so much greater than it was usually stated to be. But 





Tasim showing the Cost of Iurounpra Waren in Rasroorana (compiled fom 
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Tho antes at which the Kabra embankmenisagyero constructod were as follows : 
Lime masomy, 1s 6d. por oubic yard; enith in bank, well beaten and 2ammed, 
13d. por eublo yad., Tho rates at the other reservoirs were nenily the same, 
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theie were a vory large number of anciont tanks throughout 
India and Coylon, that had become breached for want of a waste 
woir, the repair of which could not fail to prove romunorative 
as a commercial investment, Even in cases whoro irrigation would 
not answer as a commercial investment to outsiders, it would 
still be worth tho whilo of the Government to undertake such 
works; because in most parts of India Government stood in tho 
position of being the universal landlord, and the amount of in- 
direct profit they would get in saving tho remissions of land-tax 
in seasons of drought-would make to them the difference between 
a logs and a profit, Moreovor, were a large proportion of the land 
in any district under irrigation, famine and its incidental cala- 
mities and losses would be rendered impossible, Thore was, 
therefore, no question regarding tho enormous importance to the 
Governmertt of the extension of irrigation, 

Hoe was not acquaintod with any dam in India, constructed by 
natives, which had a puddlo wall; but the bank was usually an 
enormous mass of carthwork, and being built up with basket- 
Jebour, and being thus doposited in very thin layers, by means 
of the constant trampling of the men, women, and children, om- 
ployed in carrying the baskets, the wholo structure was rondored. 
almost as compact atl impervious as puddle. Somo of tho gront 
reservoir dams in Contral India, like that of the Saugur Inko, con- 
sisted of two parallel walls enormously massivo, and. built at so 
considerablo a distance apart, that in tho intorval (filled in with 
well-packed oarth) there were often forgst ivoes and hamlets; thus 
the fort, and a portion of the city of Saugur wore built on tho dam 
of the Saugur lako, JLo know of no nativo resorvoir with a byo- 
wash, and even a wasto woir was often absont, 

My. F, 0. Danvers said ho had endeavoured to ascortain, from 
published reports, the commorcial value of water in India, and had 
been struck with the variation of xoturns from canal and othor 
irrigation works, Ifo found, from tho roports annually issued by 
tho Government, that tho sum of £5,712,000 had beon spent upon 
irrigation works in Madras, the Punjab, and tho North-wostorn 
Provinces, tho returns upon which wore as follows; Madras, 20-41 
per cent,; Punjab, 7:01 por cont.; and the North-west Provincos, 
506 per cent.; yielding an average return, on the whole, of 10°5 

per cent. 

In Madras, of tho thirty-two principal irrigation works, cightcon 
showed a balance of income ovor expenditure, and fourteen yielded 
no direct net return, but shawod a deficit, Of tho remunerative 
works ho might montion the following : 
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Cost Net Revenno, Retwia 
& z Per Cent 
Lowor Coleroon . , . . « 11,647 80,442 Over 838 
Upper Coleroon . . . . «28,986 42,561 177 
Vella Anioutt 2... . 8,218 10,442 127 
Godavery Anicut, . . . . 482,886 175,116 40°£ 
Pemniit. . . . 6 ee + 659,050 6,470 Nearly 11 
Kivisina Anicut . 5 1. 271,720 20,747 16 


In the Punjab the direct income gave 7°01 per cent,; but if 
tho indivect income was added, tho return was oqual to 12°52 por 
cent, upon the capital outlay for irrigation works. Tho indirect 
revenue, in the shape of cnhanced land-tax, arising from the bone- 
ficial effects of irrigation upon the land, was calculated at 12 
annasg, or Is. 6d. per acre, Of the six large irrigation works in 
the Punjab only two returned a profit from direct revenue, viz, 
the Western Jumna and the Baree Doab; but including indiroet 
profits, all but the Upper Sutlej were profitable. The Western Jumna 
canal showed a direct net profit of 35:82 por cont, ; and tho Barco 
Doab of only 2:86 per cont, Tho former was one of the oldest of 
the Mogul canala, and irrigated 496,543 acres; the latter, a work 
of modern times, irrigated 283,927 acrese 

It had’ been stated that, in the North-west Provinces, the net 
returns were 5:06 per cent, on the entire capital expended; but a 
portion of the expenditure was upon works not yet opened. With 
that deduction the return was equal to 5°13 per cont., and it was 
ostimated that if a fair addition was made for increase of land 
revenue, the returns would bo equal to upwards of 8 por cont. Of tho 
sovon largo canal systems in the North-west Provinces only threo 
returned a net profit, viz. tho Ganges, tho Mastern Jumna, and tho 
Dhoon canals. Tho other four worked at o loss,so far as direct 
revenue returns were conceined. The Ganges canal showod great 
fluctuations in the returns obtained respectively in soasons of 
drought and good monsoon rain. In tho year 1868-9 tho net profit 
was 7 per cont., and in the following year only 4 per cent., which 
was mainly owing to tho difference of rainfall, Tho Hastern Jumna 
canal roturned a profit of 23°38 per cent., and the Dhoon of only 
2°58 per cont. 5 

‘With reference to the value of water, Colonol Dickens, in his 
Report on the Soane canal, laid it down thai, “ Excepting in the 
lich land near the Ganges and a few other favoured spots, the mn- 

 invigated crops of wheat and barley gro very scanty, and are 
said to produce only 256 to 640 Ibs. per acre; and those irrigated 
once or twice yield only from 512 to 1,024 lbs. por acre: inigated 
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three times, tho crop is said to yiold from 896 to 1,280 Ibs, por 
acre; but the people told me if they could irrigate four 4imes, 
using abundance of water, they would got from 1,280 to 1,920 Tbs, 
per acre”? To irrigate thoroughly, Colonol Dickens considored 
17,600 cubio feot of water per acre were necessary for tho soason. 
The average assumed in drawing out the projects for the Barco 
Doab and the Ganges canals, derived from data afforded by tho 
Jumna canals, was that each cubic foot of dischargo por sccond 
was capable of actually irrigating 218 acres. In the Soane canal 
project, Colonel Dickens estimated the offective duty of wator ato 
somewhat higher rato. 

The actual results obtained from some of tho principal canala in 
Northern India wore as follow: Aren irrigatod per oubie foot por 
socond of water actually employed in irrigation, after deducting 
volumes escaping at terminals — 


Ganges, E, Jumna, W, Juma. Bares Doay 


Aces . 4 6 + 6 + 18608 268 210 154°91 


Tle was unable to obtain definite information as to the oxtont 
irrigated by a cubic foot of wator por second por acro in tho Madras 
Presidency ; but he had séen a oaloulation in which tho rato laid 
down was 2 cubio yards per hour por nore, which was oqnivalont 
to 200 acres for each oubic foot of wator por second, and that agreod 
nearly with the ostimate for tho canals of tho North-wost Pro- 
vinces, In oldor works, as had boon alroady shown, tho valuo 
obtained was highor, viz., 240 acres to 268 acres; whilo tho Gangos 
and the Bares Doab yiclled tho less roturn of 186 acvos and 164 
acres respectively, 

Tho wator-ratos realised por cubic foot of discharge por accond 
woro—Gangos, Rs. 378; Hastorn Jumna, Rs, 538 ; Westorn Jamna, 
Rs, 409; Barco Donab, Rs. 127°9: and tho wator-ralo por acre 
irrigated was nearly tho samo in gach onso, viz, Crngos, 
Rs. 2:25; Hastomm Jumna, Rs, 2:32; Wostorn Jmuna, Rs, 241; 
and Baree Doab, Rs. 2°35, ‘Vhis was for tho autumn and apring 
crops. Tho rate varied slightly aceording to Lho crop; this, on 
tho Ganges canal, for tho auiumn*crop it was Rs, 2°67 por aoia; 
and for the spring orop, Rs, 200 por acro: tho moan boing 
Rs, 2°25, 

In conclusion, ho would draw attontion to recont numbors 


J 
+ Vide “A Project for Canuls of Irrigation and Navigation from the Riyox 
Soane in South Behar,” p. xix. 8yo, Caloutla, 1861. 
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of “Professional Papers on Indien Engincoring,” in which tho 
semi-official correspondence addressed to tho private secretary 
to the Viceroy, by Major Corbett, B.S.0, on the question of, 
“Ts Irrigation necessary in Upper India?” waa published by 
desire of the Vicoroy. It was contended that superior cultivation 
+o what now exists was alone necessary; that,at present the 
ground was only scratched a few inches deop with the native 
plough; and below that there was a hard crust which prevontod 
tho water filtering through ; and that if that was brokon up, and 
the cultivation carried deeper, there would not bo the samo neves- 
nity for invigation, becauso ovaporation from tho land would not 
take place to so great an extent. 

Major J. Brownn, R.E., stated that in Upper India tanks were 
not generally employed, as the slope of the ground was so groat that 
it would require dams of.great height to hold in oven’a moderate 
supply of water. In somo parts, the foot of tho hills afforded an 
oppoitimity for building tanks; but they woro on a small soalo, 
and generally ended by drying up and being taken up for onltiva- 
tion. My. Gordon had mentioned that the proper method of de- 
fending the masonry in falls, against the violence of the wator 
going over them, waa to provide water cushions. No doubt 
these, were benoficial; but another mothode {vas employed in the 
canals of Upper India, which he believed was more efficient; and 
that was to placo on the orest of the dame stout timber gratings, 
composed of baulks about 6 inches by 6 inches, and about 2 or 3 
inches apart, and slightly slanting upwaids, The offoct of this 
grating was to cause tho water going bvor the crest of tho weir to 
fall in thin films, and congoquently with less destrnotive effoot; 
tho velocity of the water was also thoraby ma.torially sheecked,” 
Besides, in Upper India destruction was caused by the drift logs 
that floated down tho canals in floods ; and these great logs, 20 or 
80 foot long, taking bendors over tho falls, smashed ovorything 
before them; but the grating protected the masonry from this cause 
of demolition, These gratings had boon used for many yoars by 
Colonel Dyas, and they answered as a most officient protection to 
the masonry of the falls. . 

Mz. Latham had mentioned, with regard 10 the discharge to be 
provided for in catchment basing, that tho formula was represented 
by—The dischargo, equal to a constant quantity, multiplied by the 
drainage area, raised to the powor of grds. That was Colonol 





~v 


' Pide “ Professional Papels on Indian Engineering, Second series, Vol, i, 
pp, 8-20, 101-225. tS 
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Dickens’ formula, with one slight difference, viz., that the drainage 
avea was raised to the power of #ths instead of rds. This did not 
make much difforence in a small drainage amet) but it did in largo 
catchment basins. 

At the foot of the Ifimalayas tho rainfall was very great, and 
exceeded anything that had been mentioned; coming up to 4, 4}, 
and 5 inches per hour. In such districts tho formula which gave the 
best result, taking tho discharge in oubio feet per second, and tho 
drainage area in square miles, was--Discharge equal to 1,200, 
multiplied by the drainage area iaised to tho powor of #, Tlo 
believed tho circumstances in Madvas were somewhat different ; 
but in Uppor India, and particularly in the Punjab, it appeared 
to him that canal irrigation was largely supplied to districts whore 
it was not so much required, and donicd to districts where it was 
most required. The rainfall in the Punjab varied inversely as tho 
diytance from the great Ilimalayan chain which ran to the north, 
and on which tho rainfall varied from 80 to 210 inches, In tho 
Sub-Ilimalayas it varied from 40 to 60 inches; at 120 miles from the 
hills it was not moro than 80 or 40 inches; going to 250 or 800 miles 
from the hills, the rainfall came down as low as 3 or 4 inches; 
while in Scinde it was scascely more than 2 or 8 inches. 

Tho depth at whith water was found in wells followed tho 
same rule, varying as the distance from the mountains, Whore 
the rainfall was not under 80 inches, and the depth of tho wells 
did not oxceed 30 feot, canal irrigation, though advisablo, was not 
absolutely necessary. Tho great diffigulty was to got suificiont 
water to irrigate thoso districts whore canal irrigation was alone 
possible, Most of tho walter that came down the Baree Doab 
canal, and a groat portion of that which camo down tho Gangos 
canal, was takon up by thoso districts whero the wells wore not 
more than 30 foot deep ; and the result was that tho villagers had 
allowed their wells to choke up, and had become entirely dependent 
upon the canals, 

The moval of this was, that in tho great projects that had now to 
bo taken in hand, well irrigation should not bo ontirely lost sight of. 
There was no water to sparo; and, it seemed to him economy had 
not been observed, whore canals were employed in districts where 
irrigation could be practised, oven to a small oxtont, by wells, 
No doubt canals must sometimes bo taken thiough districts whore 
woll irrigation was possible; but the canal ought to go through 
such districts not as an irrigation canal, but morely as a channel 
conveying water down to fho lowor, distriots, where the rainfall 
was so small that irrigation was absolutely necessary, Ile was 
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aaware that thore was a great doal to bo said against woll-irviga- 
tion, and that it cost so many pounds, shillings, and penco, to 
hoist so many cubic fect of water from a given depth. As a 
purely mechanical arrangement, he did not put well-irrigation in 
competition with canal-invigation ; but in a commercial and social 
point of view thero was a great deal to be said in favour of well- 
inrigation, xcept perhaps the Civil Courts, thero was no greator 
causo of discontont in India than canal-irrigation, Villagors who 
used their own wells wore not exposed to be bullied by canal 
understrappors, who might threaten to out off the wator, and 
compel théir-attendance in Civil Courts; and they were freo 
from official restrictions in the distribution of the water. Thon, 
again, as a commercial speculation, canal companics must noces- 
sarily lay out a great sum, which could not return any intorest 
at first starting, and probably for a very long time; whereas 
money laid out in wells, if it paid at all, would pay vory quickly ; 
as a well could he started, and be in full operation, if not more 
than 30 feet deep, within a-month after it was begun, A company 
for well ivrigation could feel its way without iisk; whereas a 
canal company must lay out monoy frecly, and getting no return 
for a long timo, might find itsolf, porlaps after twonty years, in 
the receipt of 1 per cent. dividend por aamum. As to hoisting 
wator from the well, in many parts of India; particularly below 
the hills, the wind was for the most part very steady duing tho 
morning and evening, and a good deal could be done by windmills, 
Thon, again, by irrigating by wells the waste was avoided, which 
always 1esulted more or less from canal-irrigation, and spoilt the 
crops by souring and oversoaling the soil. [Ho had always undor- 
stood from such cultivators as he had spoken to, that crops raised 
from well wator were of a better quality than those raisad from 
canal water, IIo could not say whether it was dus to the higher 
temperature of tho well water, or to any chemical difference in tho 
water itself, but canal-raised were, ho believed, generally inforior 
to woll-raised crops. 

He did not wish it to be supposed that ho at all umdervalned 
tho vast benofits of canals, They were indispensable, no doubt, 
where irrigation could not be obtained by other moans; but in the 
ambitious projects of the Government and of private companios, 
ho thought they had too much lost sight of tho question of woll- 
hivigation ; and it had apparently been forgotten that thoro was 
possibly as much water below as abgve tho surface, It was ad- 
mitted, that in Upper India, there was barely cnough water 
on the surface to irrigate thoso districts whore woll-irrigation 
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could not be employed. ‘Therefore, for every acre of land 
inigated by canals which might have beon irrigated by wells, an 
equal acreage in another part of the province was condemned 
to perpetual barrenness; and this would be the case whenevor 
canal water was supplied to districts whero woll-irrigation was 
possible. 

In a sovial and commercial point of view irrigation by wolls 
had many advantages, although as a mechanical arrangement he 
did not wish to defend it, It seemed to him that, with tho im- 
proved moans of communication in India, well-irrigation was a 
means of preventing, to a great extont, and at a vory early poriod, 
the recurrence of those famines which might come at any momont, 
and which might ocour for years before those more ambitious 
projects, which he did not, however, undervalue, had been well 
started, and had begun to do any good to the country. 

Mr. G, Gorpon, in reply upon the discussion, said My, Latham had 
inquired what allowanco had been made for the discharge of storm- 
water from the reservoirs, and as to tho onloulation of it in refor- 
ence to maximum rainfalls in India. He had used no formule, 
He had ascertained what the maximum flood discharge of tho 
rivers had been during a pariod of fifteen or twenty years, and that 
was exceeded by a recorded flood by perhaps nearly twice as much, 
It could not be accurately measured, because there wore no vo- 
liable marks to go by ; and that extraordinary flood was caloulated 
as the measure of the maximum discharge, Te did not think any- 
general formula could be used for all places; a formula founded 
on observed rainfalls and floods in one district would be usoful for 
othor districts similarly ciroumstanced, where the rivers had not 
been gauge, but in no case could observations with regard to 
climatic conditions be dispensed with. Ho agreod with My, 
Latham, that the question of the quantity of water per acre no- 
cessary for efficient irrigation was a dificult one, and had nover 
been, and probably could not be, definitively sottled; because 
different soils, as well as differont orops, required a proator or loss 
supply of water, according to the peculiar circumstancos of tho 
case. Rice required more water then any other crop. The result 
of the experiments made by the Madras Govornment was to fix tho 
quantity at 2 cubic yards per hour per aore, or 66% acres por 
cubic foot por second. That corresponded to 5,000 cubic yards por 
acre per crop, and was caloulated to be tho quantity required for 
rice; whilo more valuable orops, which would hear a higher water 
zate than rice, took loss water to irrigate them, Colonol Smith ob- 
jected to the quantity of 5,000 oubic yards per acro, and thought 
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that at least 6,000 cubic yards should be allowed ; but a few years 
ago, Colonel Smith, in reporting on a project of his, had assumed 
38,600 cubic yards as the quantity required for the second crop, which 
was the one a reservoir had to supply. He mentioned this to show 
the quantity had not been agreed upon or calculated with certainty 
for different districts; but in estimating, it was necessary to take 
some standard; and that of the Madras Government, of 2 cubic 
yards per hour per acre, was what he had adopted, With zespect to 
the objection that he had neglected the fact that half the produce 
of the land was taken by the Government, and therefore could not 
be reckoned in the receipts for land assessment; that was the 
principle, he believed, on which the dry lands were assessed, and 
he only proposed in his Paper that the same principle should be 
applied to wet lands, The latter, of course, yiclded crops of greater 
value, and if half the crop were taken it would be fwir to oredit 
works, whether constructed by the Government or company, with 
that amount. He did not advocate any particular agenoy for 
constructing these works—either the Government, a company, or 
private individuals, As commercial speculations the results would 
be tho same whoever undertook them. His object was merely to 
give, as fou, a8 his information enabled him to do so, the results of 
such works as commercial undertakings, whether undertaken by 
Government or private companies, As Colonel Smith remarked, 
the result depended upon, first, what the water cost to get it; and, 
secondly, what it could be sold for. But it seemed to him that 
Colonel Smith abandoned, the commercial view altogether, when 
ho said a fixed rate of 12s, por acre must be adopted as the water 
iate, and not one in proportion to the cost of the works, or the value 
of the water to the consumer, The Madras ryots had as good an 
idea of the value of a rupee as any people in the world, and they 
were willing to pay what the water was worth, if they were 
allowed to do so; and they would not take the water unless they 
liked; but the Government said, “ You shall not pay Rs. 10, 
although you may be willing ; but you shall pay Rs. 6; and if the 
water cannot be supplied for Rs, 6, you shall not have it at all,” 
Speaking of tha cost of the wader, Colonel Smith was mistaken in 
saying he had taken an imaginary average reservoir. It was a 
yesorvoir carefully surveyed and estimated, and was, out of several 
so estimated, the one least favourably constructed for the storage 
of water. It was not the favourable ono proposed to be con- 
structed by the Madras Irrigation Company—favourable with 
reference to the number of oubio yards of water per rupee stored, 
The case of the proposed restoration of the Mudduk tank was an 
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extremely favourable ono, and he had never met with any othor 
instance whore so much water was stored at so small an exponse, 
But Colonel Smith objected to that estimate, because, ho said, the 
supply was uncertain, and he compared it with the Moury Convai 
tank, of which tho supply hud been proved to bo uncertain. Qolonol 
Smith seemed to think these tanks were in the samo noighbow-~ 
hood, whereas they wore nearly 100 miles apart, and tho charactors 
of the two districts wore totally differont. The ono was on tho 

‘inside slope of the Western Ghats, and the other on the table- 
land of Mysore, where the rainfall was very precarious, ‘They 
were no more comparable than were the Rivington Pike District 
and the east coast of England. The capacity of tho tank was not 
quite equal to the maximum discharge of the river, No doubt, in 
that instance, it would be better if the tank wee capable of con- 
taining rather more than the average dischargo; but that could bo 
effected, not at double the cost as Colonel Smith supposed, but by 
the usual expedient of putting in planking on the wasto weir to a 
height of 5 feet. The rivers rising in the Ghats fluctuated much 
less than thosein the table-land. ‘The usual way was fo put planks 
between posts on the waste weir, and to take thom down in case of 
heavy floods. ° 

Tho evaporation Hdd been calculated from obsorvations taken 
in the neighbourhood, the monthly evaporation being mulli- 
plied into the mean arca exposed every month. ‘he tank was 
just filled at the end of the monsoon season, and the small surplus 
of water now discharged by the woir agter that was not taken into 
the calculation, although it was sufficient to make up for a great part 
of the loss by evaporation, The tank was full only at tho ond of the 
season ; then the water was gradually drawn off, and tho tank was 
supposed to be emptied in four months, Yor cach of theso months 
he had estimated the quantity oarried off by ovaporation over tho 
exposed area of the tank, and the total amounted to 6 por cont, 
instead of 6% per cont. as Colonel Smith caloulated by a roughor 
method. Multiplying that by tho four months, Colonel Smith 
calculated the total evaporation to be 20 per cont. of the contents 
of the tank, That would bring itp the evaporation io 120 inches 
per annum, an amount nover yet registored lo his knowlodya, 
Colonel Smith had mentioned a tank in which Sths of tho wator 
was wasted by evaporation, and only 3ths was put upon the land; 
but that tank was a very shallow one. If tho tank lad a dopth of 





} Tho months Maoh and April, when the evaporation was gicatest, wera those 
when the area of vater m the tanic was least. 
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water of only 60 or 70 inches, with an evaporation of 80 inches, 
more than half would pass away by evaporation ; but the caso was 
very different in a tank 60 or 70 feot deep. [ven in the dy 
season there was always a small stream running into the tank, 
which was filled by the monsoon supply alone. The loss from the 
canal which Colonel Smith referred to was not much, and tho 
water quickly deposited a layer of fine mud on tho bottom and 
sides, as happened in filtering beds. A case was known whore 
a channel in sandy ground had to be widened, and it had been so 
well lined with natural puddle, that the enlargement was carried 
on without stopping the supply; the oxcavation close to the old 
channel was quite dry even below the level of its bed. The 
evaporation of the water of the canal was not ascertained, because 
it was included in the 2 cubic yards per hour per acre; in which, 
too, the evaporation in the passago of the water from the reservoir 
down the rivor to the canal was also included. He was obliged to 
Colonel Smith for correcting a clerical error in the statement of the 
cost of stored water. He had stated it, after all deductions wore 
made, to be £1 9s. 5d,; it should have been £1 18s. 8d., in the least 
favourable case he had estimated. The bed of the river was 
rocky, with here and there layers of °sand left by the floods; 
lower down, about Kurnool, there was more sand, von after the 
streams ceased running, tho drainage of the country into the 
river, which was the main drain of a very large district, was more 
than sufficient to make up for the loss by evaporation, It had 
beon gauged in the hot weather, and the discharge was found to 
be less in the upper than in the lower part; in 1868 it was only 
one-cighth, This differed from My. Jacob's experience in tho 
Bombay Presidency, where he found that though a good doal of 
water flowed in, the evaporation mado up for it, and tho rivor 
discharge at the lower end was more than it was at tho uppor 
end. The objection that the reservoir did not hold the wholo 
supply did not apply to the other resorvoirs ostimated for, which 
were more favourably situated; because, there the difficulty was 
not how to fill the reservoirs, but how to got rid of the surplus 
water, The largest reservoirs *he found toolc little more than half 
the monsoon supply of the river; and then the water required to 
be embanked, to prevent it running over a watershed into another 
river, The difficulty was to get sites whore the floods could bo 
impounded, The Mudduk Masoor tank was capable of impounding 
the whole flood water. Ie could yot accept Colonel Smith’s 
conclusions, that only half the water stored was used on the fields, 
Colonel Smith gave no figures in support of that conclusion ; and 
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. 
he believed 15 per cent. would bo the full amount of waste, assum- 
ing the Government rato of supply of 2 cubic yards of water per 
hour per acre in the main canal, 

My, Aitken had stated that canals which cost only Rs. 7,000 
per mile gave returns of from 40 to 60 per cent., and that, thore- 
fore, others costing Rs. 70,000 would yield only 4 to 6 per cent.; 
but the quantity of water carried must be reckoned, not the cost 
per mile, Ile admitted that the different measures used, viz, tho 
cubic yard por hour in Madras, and the cubic foot per second in 
Bengal, and in some cases gallons, were very inconvenient; but 
the difficulty would not bo remedied by the introduction of « fourth 
measure, the cubio metre. Ie thought the reckoning by cubio 
feet per second was tho most handy. 

From time immemorial it had beon the custom to dispense with 
puddle in native works, and in tho parts of India he was best 
acquainted with, there was no clay to make puddle with; in fact, 
thore was a district 250 miles long and 100 miles broad where no 
stiff clay was to bo found. ‘There was at first a little leakage in a 
new bank, but it soon got puddled by the deposit from the muddy 
water, the banks became impervious, and this was effected by tho 
silt existing in tho river, ‘in somo cases the slope of the reservoir 
banks was protected by largo stones built in the form of steps, and 
in others thoy were laid on the flatter slopes. Breaches often 
occurred in small tanks; they were generally repaired by forming 
® ring-dam int front, and sometimes the bank was ont to relieve 
the prossure of the water, That was doite, when it was possible to 
do it, where the bank was on rooky ground, so as to cause as little 
damage as possible, 

A gvoat part of tho water was ovaporated after it was turned on 
the fields, Tho evaporation in places exposed to the hot winds 
was + of an inch por day, and a ofop of rivo was undor water 
about a hundred days; so that about 88 inches would pass away 
by evaporation, which left only 5 or 6 inches to be disposed of by 
infiltration and drainage. The evaporation was perhaps reduced 
in the last months of the crop, by tho water boing sheltered by the 
grain, and, he believed, might amount to 30 inches altogother, 

In experiments made by Calonel Meadows Taylor on the wells 
of the Deocan, it was found that 6,000 cubic yards was tho 
quantity per dore used for the two crops of the year, The first 
exop consisted of turmeric, chillies, ginger, plantains, and other 

valuable garden produce; the second crop was wheat or ceeals, 
For thoso two orops rather lesa than’6,000 cubio yards of water . 
per acre wore sufficient, and in the uso of wolls there was vory 
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little water wasted, as the water was raised at a cost to tho ryots 
of Rs. 27 per aore, exclusive of intorest upon the cost of the wells. 

The reservoir mentioned by Mr. Conybeare was a comparatively 
small one, and he agreed that a small quantity of water could not 
be stored economically in India for the purposes of rice irrigation. 

As to the revenue to be derived from izrigation works, if tho 
Government fixed the rate 80 low that it was not remunerativo, it 
was likely to give them a bad name. It was said they wero not 
constructed because thoy were not remunerative; but they wero 
not so only because the Government would not allow a chargo 
which the peoplo were ready to pay. 

He thought the plan adopted by Colonel Dyas for breaking the 
force of the water in tho falls of the Baree Doab canals an admirable 
one, The effect of the gratings was to break up the falling water 
and distribute it over a larger area, but he thought fho plan was 
less applicable to weirs in rivers, to which the remarks about water 
cushions in the Paper referred, as all the length that could he got 
for a clear overfall was needed, and the introduction of gratings 
would require a greater length, or else the level of the water must 
be inconveniently raised. Ile thought them excellent for canal 
falls, and they seemed to have answered their purpose areel 
The well irrigation, which seemed to ploage the people in the part 
of India described by Major Browne, would never he extensively 
practised in the South, In the Deccan, 4}, and in Bellary, 8 acres, 
were the most ono well would irrigate; the water was slightly 
brackish" generally, and *the cost of raising it by tho choapest 
method, if animal power was employed, was too high—56s, per 
acre in the Deccan, probably 803. in Bellary, and 602. at tho 
experimental farm at Sydapott, Madras. 


Mr, A. A. Wese supplied, through the Secretary, a table of the 
evaporation at Bombay, during the dry season, from a surface of 
100 square inches of water in a cistern, open to tho air, but 
shaded from sunshine: 





Days. Inches, Inch 
— oa 
1814 Ostobory . . . . BL £80 Average ‘155 a day, 
+s November, . . . 80 4°60 ” ‘153, 
3, Decembor . . . . 81 4°45 3 “148, 
1815 Januay . . . . 81 415 a ‘IBLE ,, 
>» Februuy . . . . 28 8°85 +i “187, 
>» March... . . BL £65 4, ‘155 5, 
3 ae Ce . 80 6°55 185 ,, 
+> May, . +, 81 9530 4, TTL gy 
Total 2. . , 248 °  BTBH Oy, | 1A, 
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The iains of 1814 ended on the 14th of October. Those of 1815 
began on the 5th of June. The greatest evaporation in a day was 
0:20 inch in the middle of April and latter part of May, The least 
was 0°12 inch in December and carly in January. 

During tho month of May tho thermometer varied from 90° to 
102° Fahr. in the opon air shaded from the sun; and from 87° to 
90° in tho house from 8 a.m, to 11 pw. 

Tho evaporation at Bombay during the rainy scason, under tho 
same conditions as the preceding, was: 


Days Inches Inch, 
1815 Juno soe a + 80 8°05 Average ‘102 2 day. 
» Sy . . . . . BL 3°10 *¢ "100 ,, 
+ August . . . , Bl 4°60 oe ‘LIS ,, 
1, Septemba. . . . 80 4°45 a 148 4, + 
Dotal . . . 198 18-20 ,, ‘1% ,, 


The rains of 1815 began on the 5th of Juno, and ended on the 
16th of Octobor. The evaporation in August was high; it was 
2:35 inches in 1814, and 245 inches in 1816. Tho greatest 
evaporation in a day was 0'18 inch in clear weather in July and 
August, and 0°19 inch in October, On wet days it was 010 inch, 
Tho least was 0°05 ixfch during continual rains in June and July. 

Mr, F, D, Camppect said ho did not agreo with the Author as to the 
financial results of irrigation works in India, taking the country as 
a whole, The cases ho gave were correct, but they had only todo 
with small works, which had been undertakon, and put in repair 
because of their pcculiar advantages. ‘The large aud altogothor 
new works now being constructed in Madras had very difforont 
prospects before them, as he know from what he heard officially 
when he visited thom threo yenrs ago. Excepting in the caso of 
delta izrigation, there were no large works of the stornge class, 
which had beon working for some time, from which to diaw any 
practical conclusions, Ifo bolioved that the best works now boing 
made would not yiold more than 5 per cent., and thoy might be 
expected to do so about ten years aflor completion. 
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OUR IRRIGATION POLICY IN INDIA 


AND ITS CONNROTION wiTst 


INDIAN DEFICITS. 


—s0r9f0e—— 


Tim finances of India ave again in great embarrass- ate uae 
: : 4 
ment, The fall in the value of silver bas converted atte of the 


a possible* surplus into a certain deficit; and the Inaiere 


nanges 


expenditure demanded by Imperial calls which cannot July 1876. 
be denied still continues unabated, On the 31st July 

1876, the Government of India was compelled to publish 

the following Financial Resolution — 


Resorution.—Lhe embarrassment occasioned to the finances 
of thus omping by the present disturbance m the relative values 
of gold and silver has,‘foy some timo past, been under the anxi- 
ous considoration of the Vicoroy and Governor-Goneral in Coun- 
oil, and His Excolloncy has been led by such consideration to 
tho conclusion that 1 is now advisable to notify to the Local 
Governments the wishes of the Government of India in regard 
to those preliminary measures of retrenchment and economy 
which aro necessitated by the immediate oxigencios of the 
Anancial situation. 


2. Itwas a part of the budget arrangements of this yoar 
that tho Soeretary of Sinte in Council should borrow in En, Tand 
£2,640,000 for the construction of Extraordinary Public Works 
Aun incidental effect of that arrangement was to reduce, by the 
abovementioned sum, the amount that must, otherwiso, have 
been rrised by bills for the Junply of the Home Treasury, and, 
according to they rate xchange assumed in the estimates, 
viz, Ro, 1 == 1s, 84d., to diminish the entry under Loss hy Br- 
change, and improvo the nommal balance of tho year, by 
Rs, 45,00,000. Notwithstanding this and other advantages, the 
stuplus revenue of the year was estimwed at only Ry. 14,40,000 

8. It was calculated, at that time, that the supply of 
£13,060,000 to the Home ‘Treasury by bills ‘would cost 
Rs. 16,99,20,000; and, accordingly, the sum of Re. 2,33,20,000 
was provided undor the adjusting head Loss by Zuchange. Sub- 
sequently, however, 10 the pubheation of the estimates, the 
Scorolary of State found it cou genneiit to sncteage the amount 
borrowed in England to £4,00000. The incidental relief to 
the estimates of the year from this source would thus be, if the 
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rate of exchango could be calculated as before, Rs. 68,80,000, 
Tho relief obtained may now bo ostimated at a much largor sum, 
In judging of tho financial position and futuro prosposls of tho 
Government of India, it is necessary to bear this fact in mind. 


4, Tho sum to bo raised in England having beon thus in- 
creased, the amount to bo supplied to tho Home Treasury, b 
pills, during the year is now reduced to £12,800,000. of white h 
£3,344,134 has been obtained to date, by the sale of bills for 
Rs. 4,06,10,000, the adjustment entered wider Loss by Lxchango 
boing, already, Rs. 71,68,660. 

&. Itis at present impossible to frame any ap proximate oxti- 
mate of the cost, in rnpeos, of supplying to the Homo Troasury 
the sum of £8,956.446, which still romains to be raisod by bills: 
but the Government of India cannot now expect that the wholo 
entry under Loss by Lachange will not bo largely in oxcoss of 
the grant. 

6, Morcover. the prospects of the oustoms revenuo aro, by 
reason of tho adverse oxchango, unfavorable; the charge for 
interest will be increased for the incrensed amount borrowed in 
England ; and the cost of the unprocedentedly largo opium crop 
in Bengal is expocted to cnuso the oxpendituro under Opium to 
exeecd the grant by about Rs 60,00,000; although there will, 
of course, be a corresponding addition to the opium in roserve. 

7, Altogether, tho financial prospects give causo for such 
grave anxiety that the Govorncr-Gonoral in Council deoms it 
necessary to invite tho carnost co-operation of the Local Govorn- 
ments and Heads of Poparmunats in reducing, by every possi- 
ble means, the threatened deficit. 


8 The authorities at the Head of each Department, whothor 
‘administered by the Imporial or Local Governmonts, should, 
therefore, take prompt mensures to stop all outlay of public money 
which is not absohitoly necessary; or to which the Govermmont 
33 not committed ; or tho discontinuance of which will not causo 
disproportionate loss and waste An early report should be mado 
to the Government of India in tho Financial Departmont of the 
measures adopted for giving offect to these instructions, and of 
the saving which may be expected under cach Government and 
in each Department. ‘Tho Governor-Genorat in Counsil will ba 
unable to sanction any now oxpendifure thet 13 not indisponsablo, 


9. The financial disordor which*tpmandsttheso moasuros ig 
exclusivoly due to tho recent rapid fall of the value of silver in 
rolation to gold, auc the consequent enhancement of tho cost in 
silver of all payments in gold. ‘The Govornor-Gonoral in Council 
is not prepared, at presemt. to say whal measures tho Government 
of India may be compelled to take, in order to permanonily 
restore the financial equilibrium ; but, pending the adoption of 
such measuros, it is incumbent on His Exeellonay in Couneil to 
warn all Local Govornments that ho may bo roluctantly com- 
Pelled to call upon them for sacrifices which, if requisite for tho 
public welfare, those Govermments will, he fools assured, be 
ready to acceptin tho loyal aM gonorous spirit evinced by thom 
on previons oceasion’ of great financial prossure. 
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10, The Governor-Genergl in Counejl hag regolyed, for the 

wesont, largely to reduce the expondituro on Extraordinar 

ublic Works, and, in regard to many of the measures whic 
ainay be necossary to effect that object, he confides in the valu- 
able assistance of the Local Governments, 

11. Moreovor, tho means at the disposal of the Government 
of India for granting loans to Municipal and other Corporations, 
and to Native States or private persons are, so long ag the pre- 
sent state of things Ists, likely to ho limiteds and. therefore, 
no application for such loans should ba made or forwarded by 
any Government officer, except for purposes which admit of no 
postponement. . 


Immense sums are annually expended in Tudin for ,,is!sins 


the maintenance of the army pacessary to tho sup- sre dua to 
elronas 


an 


port of our rule, and the consequent enforced peace ous sre: 


and oydor among the heterogeneous peoples of India. 
Our administyation of justice is scaveely less expen- 
sive, but it is necessary as a suppressor of crime and as 
the yery foundation-stong of the edifice of prosperity, 
It is with the evil of famine and its antidote, iprigation, 
that sa haye never yet dealt adequately. We haya 
indeed made roads and railroads by which food can 
be conveyed from tracts Where it is plentiful to where 
it is searea, hut th&ewhole system on which famine 
and famine finance, as ivrigation expenditure may be 
styled, bave set been treated, js ao insufficient and 
so impovotishing to the Imperial Treasmy that, thoygh 
it is sleet that canals must be multiplied, it is equal- 
ly clear that first of all the financial arrangements 
in connection with them must be thoraughly revised. 
Itis no Jess incumbent that, with budgets ever ime 

pinging upon defivit, the present heavy annual charge 

borne by the Public Treasury on account of charges for 

wnpaying irrigation works aheady coustraeted should, 

if possible, be pet fromy other sources. These apnual 

gharges, at present amounting to about £800,000, will 

othersvisa very shortly reach and exceed half a million 

sterling. As matters at present stand, tho first step 

on the occurrence of a deficit is¢sure to ho a stoppage 

of wok, in whole or in part, on irrigation canals 

already commenced and negently required. Progress is 

temporarily ata dead lock, and every such postpone- 

ment exposes India to fresh risks from famine, while it 

adds largely to the interest gharge on the cupitul already 

suuk in the works. : 


tion policy, 
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Jt is not too much to say that, until our irrigation 
policy in India is thoroughly recast, so as to enable 
irrigation works to be self-supporting and so ag con- 
sequently to enable the Government to extend thoso 
works to all such parts of India as may require them, 
all the vast labour and toil whieh genoralions of 

Saonmes Englishmen have expended in maturing a jusl and 
must Leuk prosperous rule in India hava been not fully fruitful. 
+ uhdediner We have laid ont foundations strongly, the walls are 
dar eee well advanced, the pleasure-grounds of art and science 
famine, vet look goodly to the eye; but the building is still 


bedore wo- roofless, and, if the whirlwind of famine swoop down, 
jer the pres). ps : 
wont volun. its fairest chambers may become ruined aud tenantless. 


pokey. ™° Twice in a decade we have seen the most fertile 
provinces of India devastated by famine, its lands laid 
waste, its waving plains of full-eared crops destroyed, 
its people in tens of thousands slain, its treasure squan- 
dered, A sadder fate could scarcely befall the poorest 
and most barren country ruled by the worst and most 
improvident of Governments, Let us glance back for 
a moment at the horrors of Enrope’s bitterest, bloodi- 
est, costliest war which six yearg ago stirred to the 
deepest depth the hearts of all mtn, and lay them side 
by side with the horrors of the Indian province of Orissa 
in the famine of 1866, with the vast misery of tho 
North-West Provinces in the famine of 1861, or with ” 
the enormous gost and prodigious exertions of an 
empire which alone prevented the Behar distress of 
1874 from gathering into a calamity which might have 
dwarfed to insignificance the thought of the million 
famino deaths in Orissa. It will be found that in the 
suffering undergone, in the numbers of the slain, in 
the anguish of the death, in thp sad rents and gaps that 
desertel hearths disclosed, intethe braken health and 
hopeless future of a multitude who survived, although 
reckoning pound by pound the money cost be not so 
great, these sad epochs in India’s history do, in the 
nusurpassable intensify of their misory, draw the scale 
against the woes which Germany or Franco have sul 
fered. ‘The latter were so near to English doors that 
the very air which Tngland breathed rang with tho 
cries of the dying; the conquered even in the gasp 
of death straggled so bravely against the conqueror 
that throughout all England’s Jength and breadth the 
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hardest heart was touched, and a generous sympathy 
poured forth without grudge a prompt and powerful 
relief, But India is so far removed, its daily life is 
so little entered into by the English public, that, 
‘although, on the sad occasions alluded to, it was no 
stranger’s land that bled, and no stranger's rule that 
was tried, the English people could with difficulty 
realize the full extent of India’s need or their own re- 
sponsibility, On the latest occasion the English press 
did indeed bestir itself vigorously, but the subject 
never sank down deep into the English heart. A 
general election was suddenly precipitated on the 
constiluencies while the resources of thé Indian Empire 
were being strained to the utmost in efforts to ward off 
an impendiyg' famine, yet so extraneous and uninterest- 
ing an object did India then appear that seareely in 
one of the thousands of speeches which candidates ad- 
dressed to the electors was any allusion made thereto, 
Domestic topies displaced the interest which, however 
faint, might otherwise have been felt in an Imperial, 
but distant, disaster. 

Clever eynies haye written that it is well that 
these things should be. It is God’s will, say they, 
exemplified in Nature’s laws. Our rule in India 
has quelled the constant war her chiefs and barons 
were wont to wage among themselves; our sanitary 
measuies have prolouged life; our gourts of justice 
have checked infanticide and murder, Thus life 
has been prolonged, while a stable rule has brought 
prosperity and more numerous births; were famine 
never to Iny desolate, a teeming population would 
overstock the soil, and widespread poverty and want 
would be the result. Ianine swoops down and carries 
off the numbey for wdm pestilence, murder, and war 
had, in former days, accounted, and thus relieves the 
land, Swueh theorics are fallacious, because the dangor 
i Abate is not real, and because, if real, no 
ultimate consideration could watrant the absence of 
any possible effort by the State to ward off a present 
disaster’ of such appalling magnitude as 2 widespread 
famine. It is scarcely necessary to point to the 
vast uncultivated areas in many provinces in India 
to show that for very magy years no fear of over- 
population of the soil need be enterlained. No sgu- 
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ment based on that theory need affect our presont 
policy, There is every reason to believe that more 
frequent emigration, together with new and more ox- 
tended manufactures and trades, will be found efficient 
for the relief of au otherwise too numerous agricultural 
population, 


No means should be left untried by ‘the Indian 
Government in order to avert the possibility of famine, 
This is now an accepted axiom, But financial neaes- 
sities interfere lamentably with this recognized trath 
being put into practice, and every financial crisis re- 
A new ir- BUlts in a postponement of works so necessary to the 
jeetion Pe: welfare of India ag irrigation canals. Iu this respect 
[eet be the recent resolution by the Government of India is 
ed, abundantly ominous, and renders the pre8ent a con- 
venient occasion for discussing the great and growing 
difficulties which beset ihe presout irrigation policy, 
and for a consideration of how, Without repudiating the 
guiding principle of justice, Government may adopt 
an inigation poliey consistent with financial equilir 

brium. a 


Famines in Indja ave occastoned by drought or 
flood. ‘here are many and large rivers carrying 
wastefully to the sea a supply of water which, if 
adequately utilized, would render impossible any wide- 
spread famine from drought, ‘The same rivers ave in 
the rainy season sometimes go overfull, that their waters 
sweep over the adjacent plains and lay waste the land. 
Canals whieh, while conveying water from those rivers 
for irrigation, would, by their embankments, protect 
the land from risk of inundation are required to effech 
the desired object. Noone depies that were such in 
existence, leaving out of cnn ae momgut the wonder- 
ful facilities for intercourse and, trade which they 
would afford, a serious famine would no longer be an 
eyer-impending danger. ‘Lhe subject has been long 
before the Governmerits both at Home and in India, 
and ihe insuperable and ever-recurrent difficulty has 
always been the financial one, It would appear that, 
in such a vitally important matter, and autocratic rule, 
like that of the Euglish in India, should not aceept that 
diffienity as insurmountable. It is occasioned gole- 
ly by the inability -of these irrigation works to meet, 


y 


Cs 
a 
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ay, 
under the present system, the annual charge for interests, i" 
on tho money borrowed and invested in them. It is 
impossible to resist a conclusion that a policy must be 
framed which will no longer leave insoluble the 
difficulty with which we are thus brought face to face. 


It appears from the report of the Government of ares 


Bengal that, at the end of the year 1871-72, the main isiguttod 
irrigation achemes in that province wore two: the pome ont 
Orissa scheme and the Behar scheme. The former how hews 


had been entered on several years prior to the latter ; burden they 
it had reached a state of progress in which, thongh in the state” 
no part perfectly complete, navigation and effective 
irrigation were available throughout large portions of ,, The cums 
the important distriets of Midnapore and Cuttack, 

Its object, ih its full completion, is a through navigable 

and irrigating canal running from the Hooghly at 
Caleutta to the Chilka Lake on the western const at 

the southern extremity of Orissa, This tract of land 

extends for upwards of 800 miles along the Bay of 
Bengal, by which it is bounded on the east; on 

the west it is shut off from the rest of India by ranges 

of almost impassable, mountains inhabited ty somi- 
barbarous tribes. The canal draws its waters from the 

rivers across which, as they debouch into the plain, 
it’passes and makes them available for the irrigation 

of this important province, The canal is intended to 

pass through the districts of Howrah, Midnapore, 
Balasore, Cuttack, and Pooree, In the two first districts 

it is estimated thal the completed scheme will be able 

to irrigate 150,000 aores, and in the other three 
districts, which avo, strictly speaking, the Orissa districts, 
probably 800,000 acres, The area that will bo pro- 

tected from flood by tYo embankments will bo still 
greater, Since’ 1872these canals have been steadily 

worked at, but the financial ‘difficulty is so great that 
progress has not been so rapid as it should have been, 

During the Orissa famine of +1865—67 these works 
were not sufficiently advanced to be of any service in 
the way of irrigation. 

The estimated cost of the Orissa scheme was 
£700,000 for the smaller portion in Midnapore, and 
£2,760,000 for the lugerasgortion in Orissa Proper, 
But these estimates will certainly ‘be largely exceed- 


Nasth 


yeVe ie 
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ed as (exclusive of interest), up to the close of the 
year 1874-76, the capital outlay had been £613,000 
and £1,562,000 respectively. The works are still very 
fav from completion, An approximate ostimate of the 
cost, inelnsive of aconmulated unpaid interest, would pro- 
bably be five millions sterling for the Orissa scheme, and 
one million for the Midnapore scheme, Out af tho 
estimated area of 160,000 acres in Midnapore, probably 
120,000 acres ave now irvigable; while in Onissa pro- 
bably 800,000 acres ave irrigable, . 

The other Jarge scheme, namely, the Behar scheme, 
is meant to intercept the waters of the river Sone and 
divert them to the irrigation of an estimated area 
of 2,000,000 acres, It is quite a new work and has 
only advanced to a stage at which its water can ba 
utilized for the irrigation of a small area, Tad this 
work been completed before the famine of 1873-74, 
it would have rendered inestimable service. The 
total estimated cost of 22 millions is less than one-half 
of the expenditure ineuvred by Government on that 
famine. Exclusive of intergst, £1,262,000 had been 
expended on this work up to the close of the year 
1874.78, 7 

Thormals As rognrds the financial yesulis of the revenue-pay- 
tnd Midoms ing canals in Midnapore and Orissa, the official report 
pare att for 1874-75 shows— 

e 


to VG me Capital Invested exclueive of intoreat 
2, 603, . 

5000 Orissa Canals aes vse 81,652,000 

sant one Midnapore Cauals .., ee 618,000 


Berne o, ‘Lo this mus6 be added the unpaid interest and excese 


account of of working expenses over reveune which, np to tho 
matuto- close of 1874-76, showed £369,000 ngainst tho Orissa 
under the Canals, and £137,000 againgt those of Midnapore, 
Run thers ig Making up the total capital respestively* to 21,912,000 
pot mmch and £760,000. 


hope 9} 
fmprove: ‘The Orissa Canals in 1874-75 yielded a revenue as 
follows :~— bg 
Irrigation ane ate £2,038 
Navigation ane aes 2,141 
Miscellnneous tee tne 869 


a Total vee 84848 


ee 
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which was a slight advance on the revenue of the 
previous year. Under the present system there ap- 
pears to be no immediate probability of any consider- 
able incieaso in the revenue, The annual cost of 
maintenance and repairs is about £20,U00; so that at 
present these works, far from paying interest on the 
capital outlay, do not pay more than one quarter of the 
annual outlay on their maintenance. 


Taking tho interest at 5 per cent. the annual loss to 
Government is £95,600 (interest) + £15,000 (main- 
tenance), or a total of £110,600, 


The Midnapore Canals show a slightly more hopeful 
aspect, 


In 1874-75 they yielded a revenue as follows :-— 





Trrigation vee «£6,701 
Navigation oon ine 4,488 
Miscellaneous tie ron 481 
Total s. =£11,620 

cd 


This was an advansg on the revenue of the previ- 
ous year, but this income does not yet pay the annual 
charge for maintenance which is about £13,000. 


Taking 5 per cent, on the capital of £750,000, wo 
have an annual loss to Government frgm these onnals 
of £87,500 (interest) + £1,500 (maintenance), or a 
total of £89,000. 


The causes alleged for these financial failures are the 
apathy of the natives, the ordinmily abundant rainfall, 
the unfinished state of dhe works, These causes do in 
some degree exist, butgare wholly insufficienL to se- 
count for tho extremely unfavorable results, Irrigation 
on the voluntary system is here exhibited under its 
worst aspects; bug results similar in nature, though less 
glaringly disastrous, are appareusin the Northern Pro, 
vinces of India where the canals ave completed, where 
there is no general apathy, where the rainfall is scanty 
and whevo, from long experience, the revenue manage- 
ment has arrived at as great perfection as is possible 
under the present system af a “voluntary inigation 
rate,” . 

B 
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In the opinion of the present writer the cause of all 
this failure is the fact of the irrigation rate being vo- 
luotary, 


, fees in ‘Purning now to the irrigation reports of the Govern- 
West Pro- ments for the North-West Provinces and the Punjab, 
- Tnees and taking first of all those for the year 1871-72, let 
us examine whether the financial results are .satis- 


factory, 


The following ig the Official Irrigation Financial 
Statement of the North-West Provinces for that 
year — . 














Nass op Wors, 


Total outlay on 
‘construction to 
end of 1870-71. 
Net surpins or 

daft, 





including 
establish- 
ment, 
Interest 
churges at 
4k per cent, i 


‘Cost of 
lmautenance| 









= 211,192 
422,281 
308 
6,708 


Gangos Canal £109,339)£200,800) 
28,70} 
5,107] 


0,050 


Hastern Jumna Canal 






Doon Canals ” 
Rohilkund Canals ... 





Net—£2,059, 
oe? 


This shows that on these four schemes, which were 


then the only complete ones in the North-West Pro. - 


vinces, there had, up to the end of 1870-71, been 
expended nearly 22 millions, that the interest and 
maintenance charges against revenue for 1871-72 wera 
£244,660, and that these charges were covered by tho 
revenue, with the exception of C 


At first sight this result look&™telerably favourable. I6 
looks as if in ordinary years the irrigation works in 
those provinces were paying their way without forming 
a burden on the State, 


But sorutinizing the figures more closely we, see 
that, without the astern Jumna Canal, the deficit for 
the year would havo been just £25,000, an uncomforta- 
bly high figure, In the consideration of facts on 
which to base an irrigatign policy, we are bound to 
disoard altogether: from our calculation the results 
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obtained on the Hastern Jumna Canal; for it was 
in existence before we took possession of the country, 
and the only expenditure incurred on it by our Indian 
Government has been in here and there effecting a 
renlignment, Its capital cost and interest charge are 
therefore unknown quantities, The table I have given 
shows the entiie revenue from every source, derivable 
from the canals; of this five-sixths is water rate, and 
the remaining one-sixth miscellaneous receipts from 
mill-rents, navigation tolls, and other sources. Taking 
the figures for the Ganges Canal we find that in the 
year 1871-72. it irrigated 606,555 acres, and produced 
aneé revenue of £91,547 (after paying annual charges, 
except interest), and gave an interest of 8°78 per conf, on 
the capital outlay, whereas Government had to pay 44 
per cent, for the money borrowed for its construction, 
while 5 per cent. is the least amount whieh should be 
estimated to cover interest and deterioration of the works. 
The loss for the year at 1°22 per cent,, on £2,418,000 
(the capital) was £29,500, Similarly, the Doon Canals 
invigated 11,089 sores and yielded interest at only 8°18 
per cent. on the invested eapital, 


The six years endifg 1871-72 show the following 
results for the finished ivvigation works in the North- 
West Provinces :-— 


1806-67, not revenue after paying maintenance charges 404 per cent. on 
capital outlay. 


1867-68 ie on “a Bath do, 
1808.69 w ow ws ow «88 dp 
1800-70 a me ow ow §=<6:81 da 
1870-71 a om we w 510 do 


1971-72 ” ws as B46 do, 
or an averaya for the six years of just over 5 per cent, ; 
—a very satisfactory result were it not that, without the 
astern Jumna Cav, hie, for reasons alrendy given, 
should be exclufled, tW@"return is only 8 per cent, 


The areas irrigated during these six yenrs fluctuated 
much; the lowest being 761,460 acres in 1867-68 and 
the highest 1,441,898 acres in 1868-69, The variation 
is officially attributed to the rains being plentiful or 
aoarce, inopportune or felicitously distributed, 


It cannot be said that even standing by themselves 
these results for the North-West Provinces are satisfac 
tory. = F 
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They of themselves exhibiting an annual deficit and 
a fluctuating revenue are in no way able to cover the 
greatly larger deficit of other provinces. Yet it is here 
that the people are most alive to the advantages of irvi- 
gation, and that the revenue management is regarded as 
almost perfect. Even the amount of revenue shown 
is only obtained by making the irrigators pay a high 
average rate of 6 shillings per acre for six months, or 10 
shillings per acre per anuum if crops are grown and 
irrigated throughout the year, 


The reports for subsequent years show much the 
same result; in 1872-73 the entire works in tho North- 
West Provinces paid 3°46 per cent. on the capital 
invested ; in 1878-74 they paid 4°73 per cent. ‘This 
latter year was however one of extensive drought, and 
the area irrigated was 1,049,384 acres against 940,586 
acres in the preceding year. Even in the favourable year 
of 1878-74 receipta were £5,000 less than the charges 
inclusive of interest, In both year it is needless to 
say that, if the favourable results of the astern Jamna 
Canal are excluded, the perceatage would be diminished 
by about one-half .° aa 


This is most clearly demonstrated by the following 
figures, showing comparatively the interest paid by the 
Ganges and Eastern Jumna Canals year by year :— 





. 

Percentage paid Porcentage paid These figures aro exclus 
by Ganges Canal by Eastern Jumna | aive of what is onlled tho 
on capital, Canal on capital. } “ indircot” revenue, namas 
1870-71 .,, 480 10°75 ly, revonue derivable from 
1871-78 16°88 tho inorensed values of land 
1872-78 1601 as brought about by the 

1878-74. 16-46 canals, 





In the year 1874-75 the cand rovonug is said to have: 
yielded 4°65 per cent, on the capital ouélay on works in 
operation. The area irrigated had risen to 1,142,452 
acres which was in excess of any year since 1868-69, ‘The 
water rate still contined to avernge 5 shillings per acre 
for six months, and rose to above 6 shillings on the Bastern 
Jumna Canal, Excluding the Eastera Jumna Canal 
which paid upwards of 19 per cent., the interest paid 
by the other revenue-paying canals was 8°35 per cent. 
on a capital of £8,616,000; or, estimating that 5 per 
cont, is the lowest amount of interest which will ensure 
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Government from loss, these canals were worked at 
n loss of £59,664, If to this we add interest on their 
accumulated deficits in past years, which deficits 
amount to 1} million, we have, on the year, a loss of 
£122,000. 


Up to the close of the year 1874-76 44 million sler- 
ling had been sunk in canals in the North-West Pro- 
vinces, The average amount paid by the Ganges Canal 
dwing 1872-78, 1878-74, and 1874-75 was 8°8 per 
cent, on a capital, at last amounting to £2,645,000. To 
this capital, even after giving the canal credit for the 
4 million which it claims as increased land revenue 
due to its works, must be added 14 million accumulated , 
unpaid interest, and the percentage paid is thus reduced 
to 2°58, Estimating that 5 per cent. is the interest 
yeally required, we must pul down the annual loss on 
that canal at 2-42 per cent. on £3,895,000, or £94,260, 
The results on the Ganges Canal are more favourable 
than thoso on the other canals, except the Eastern 
Jumna, are likely to be, gnd we may safely take an 
average of 3 per cent. as the utmost thoy are likely to 
pay, Ixcluding the Eastern Jumna Canal, the capi- 
tal expenditure on canals in the North-West Provinces 
up to the end of the year 1874-75, was 44 millions ; to 
which, after giving the canals credit for £300,000, 
claimed by them as the aggregate ingrement of land 
revenue due to them since they havé been in operation, 
there must be added 14 million as the accumulated un- 
paid interest of past years, 


If we now refer to the, Punjab Irrigation Report for the Pua 
the year 1871-72, we fing astate of things in no way i? Canale 
more satisfactory. é must omit from any calculation 
the Western Jumna Canal, which is an old Mahome- 
dan work reopened and in some places realigned by 
Government, This canal shows 4 net surplus revenue 
of £60,710, after payment of 6 per cent, interest on 
its capital and maintenance charges, which is simply 
owing to the fact that our Government found it ready 
made, and consequently had to incur a comparatively 
small capital outlay on it.. It yielded in that year a 
percentage of 27°04 on its dMpital, : 
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The other canals show :~— 

















& 3 Dupuur Onsreus 1N 
83 3 [ . lsre7. 
sh | £8 lisa Tas 
Boe on je z 
Naws or Work Bae g8 a, 83 ge, 
B85 | £2 Sees] 23, : 
ahs | 33 leees] ize] a | 
2 as 3° Is” Sa a aS e a 
& & & & & & 
Bari Doab Canal ww | 1,260,623} 71,640) 91,084} 62,076] 94,010] | 28,870 
Lower Butle} and Chenab 
reas Cauley | 122001 6a) 8,687{ 6s! 42m] 3,000 
Uv Sutlej and Chenab 
TPeuntcten ‘Canals, ...{ 60,454] 6,648} 10,747} 9,828 18,670} 8,022 





Indus (Tnundaivon) Cansls 88,514) 0,612) 14,897] 1,920 16,703) 7,161 
Minor irrigation worke ...| 18,443) 807]«3,474] «022,806 6,490 


Total | 1,884,228] 88,162! { 181,800) 48,788, 














The result as demonstrating an annual loss of 
£48,788 cannot be deemed satisfactory, 


The only completed work in the Punjab which can 
help the present énquiry is tlfe Bari Doab Canal, Tho 
Inundation Canals are rather reedustructed every year 
for the purpose of inundating certain lands which would 
otherwise be unculturable. Their effect is confined to 
bringing such lands under cultivation, In 1871-72 tho 
interest on capital outlay furnished by the Bari Donab 
Canal was only 8'15 per cent., and this result was only 
obtained by the levy of a vate similar in magnitude to 
that obtaining in the North-West Provinces. 


The caval had then cost 1} million. In 1872-73 tho 
net percentage yielded by the Bari Doab Canal was 
2°36 on its capital of £1,820,000; or, including the 
owners’ rate, 8°88. The Western Jamna Canal on 
the other hand yielded a percentage of 18-44 on its 
capital of £298,000. In 1878-74 the Western Jumna 
Canal on a capital of £312,000 yielded a percentage of 
‘15°36; and the Bari Doab 2°87 on a capital of 
£1,345,000; or, including the owners’ rato 3°77, 

Tn 1874-76 the Western Jumna yielded 20:29 per 
cent, on a capital of £334,000, and the Bari Doab 3 07 

* Vide page 80.—Ths ownora’ rato averages 2 shillings per acia for & 


months on ench aore irrigated and“Sin addition to the ovaupiers’ rate of 6 
ehullings per acre, making a total of 7 slullings per acro fur 6 monthe, 





OUR IRRIGATION POLICY IN INDIA. 15 


on a capital of £1,875,000; or, including the owners’ 
rate, 4°64, But to the capital of the Bari Doab Canai 
has to be added accumulated unpaid interest amounting 
to $ million sterling, including which in the total capital 
the interest yielded, inclusive of the owners’ rate, is 
only 8 per cent. ‘Taking 6 per cent, as the rate 
vequired, there is on a capital of £2,125,000 an annual 
loss of £42,500, 
Taking the Orissa, Midnapore, Ganges, and Bari an est. 











Doab Canals, we have.the following results :— manta of the 
= alt which 
; 18 ex 
Ooplial ox: | peetod from 
er 478 Ine Annual Ia- | Canal yielda nig at on 
elusive of no-| _,toest — aftor dofiay-|  nonoit, 


charges at | ing mainte. 














< carrer 6 por cent. jnaueccharges, 
est, 
& & o & 
Orissa on 1,012,000 96,600 ~~16,000 110,600 
Midnapore on 780,000 87,600 -~1,600 89,000 
Ganges as {8,806,000 104,760 100,610 94,240 
Bart Doab a 2,126,000 100,260 68,760 42,600 
Total «| 8,082,000 ; 484,100 147,760 280,340 


Thus the present *annual loss on these works which 
ought to be paying thelr way is £286,840; n total to 
which other works of a similar nature in full operation 
in the North-West Provinces, with o million sterling as 
their capital, add £28,000, making in, round numbers 
an aggregate annual loss of £314,000. 

Up to the close of the year 1874-75 just three millions 
sterling had been sunk in canals in the Punjab, to 
which must be added one million unpaid interest, 

Up to the end of the samo year 4 millions, inclusive 
of 4 amillion unpaid interest, had been expended on 
canals in Bengal, I.have also stated that 54 millions, 
inolusive of unpaid interest, had been expended in 
the North-West Provinces, Omitting the Bombay and 
Madras works there is thus, up to the close of the 
year 1874-76, a total expenditure of 184 millions on 
canals, Inclusive of the expenditure already incurred, 
the irrigation projects in hand or in immediate con- 
templation represent a capital of not Jess than 26 
milliona sterling. Of this about 9 millions are in 
ani 7 millions in $e North-West Provinces 
(excluding the Eastern Jumna Canal), 8 millions in the 
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Panjab (oxeluding the Western Jumna and Tnundation 
Canals), and one million in other provinces, omitting 
Madras and Bombay.* 


Thoschomes It has been demonstrated that it is only occnsion- 


at psi ally, even under favourable circumstances, thal the 
under 4° voluntary system will produce a larger average annual 


lunterr 7s return than 8 per cent, on the invested enpital ; while 6 
capital of 26 millions of the capital expended in Bengal will probably, 


millloto® under that syatem, never return more than 1 por cont. 


minimam On this capital of 25 millions wo ‘have thus, as a proba 
alt ot ble minimum average, an annual deficit (estimating 


aude pro, the necessary interest at 5 per cent.) of a sum of 

table one of £690,000, and, judging from the actual deficit al- 

, veady resulting, a probable average anuual deficit of 

£750,000. This is alarge sum to squander annually 

in abortive efforts to prop up a system of defective 
administration, 

We may admire the virtue which would conscien- 
tionsly make this sacrifice to a sentiment of justice ; 
but believing the sentiment to be mistaken, we may be 
none the less eager to challewge the policy for which 
itis responsible, Looking to the actual results obtained 
hy that policy, it cannot be difficult to forecast a total 
and disastrous defeat as its immediate future. In tho 
face of those results the most enthusiastic advocate of 
the present system must long since have surrendered all 
hope of surplus 8r equilibrium, 

The consideration of any course by which this failure 
might be avoided cannot be regarded as an nnimportant 
matter, 


# On August 10th, 1876, Lord Georgo Ifamilton, Under-Searotiny of 
State for India, in his epocch on the Indfin Budget, stated that 17 milliona 
sterling had beon invested in muigation works, and that those works yialdotl 
a return of £708,090 on that capital. “Lif” tho P&njab 3 millions vf ths 
eapital had been expended, and the return on that capital was 4h por conty 
this was a somewhat severe test to npply, as the onpitnl included all the 
money expended on works that were not yet in opoiation, and of cauran it 
was only those in operation which paid any interest, In the North-West 
Provinces thoro was a stmtlte rotuin of 4} per cont. In Bougal which in- 
cluded the Orissa wouks, and some not et ia operation, the mugation worke 
involved a loss of 24 per cont It would be found that tho expenditure on 
irtigntion pnit whore there was little or no rain; and only wheio tho.a was 
much 1ain mm the couse of the year weio tho results unsatisfactory, 

On this the present writer would aemark that. os alrendy shawn, tho 
woiks in Bengal at prosent yield absolutely no interest, being worltad at a 
loss of the ontire interest paid by tho State tor capital sunkin them; in 
addition to whioh the Stato has t ir a oharge a 1 por cant, for thoir 
muintenancs, P 
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The localities which stand in need of irrigation canals, Even with 
‘ spe)? this outlay 

and which, under the voluntary system, exhibit a our famne 
probability of paying some interest, shonld evidently dye, 
be selected for operations prior to those localities whero, sivas | sl 
though irrigation may be an equal necessity, the nature adequate, 
of the ground renders the construction of a cannl te ™ i 
more costly, or the condition of the land tenure, or the tii hve to 
ordinavily ample rainfall renders improbable the return 
of an adequate revenue, But, although this test may 
ordinarily be a safe one as to what work should be 
undertaken, Government cannot under all cireum- 
stances limit its action within those bounds. ‘The Orissa 
famine demonstrated the necessity of taking measures - 
for the safety of that province, and the present irriga- 
tion scheme,was unavoidable. Yet, under the voluntary 
system, an annual loss of a hundred thousand pounds 
is the lowest which that scheme can be expected to 
entail, 

Famine is to our rale in India an enemy far 

more powerful, more subile, aud move rendy to attack 
ys in ow weakest parts than any human enemy we 
need fear, Its ravages ‘re more ruinous in effect and 
Tess ensy to repair.**Yet up to the present it is an 
enemy against which our defences are but few and far 
between, Here and there a canal stands forth as a + 
fortress against the enemy,—able indeed to save the 
surrounding country, but not efficiept to protect the 
vast pluing which lie beyond and out of ils reach. 
Our famine defences require thorough revision and 
speedy completion, The first step towards this is to 
overcome the financial difficulty of swelling deficits 
whioh at present renders impossible any persistent moa- 
sures in tliat direction, « : 

No farther ganynal charge on account of intrest: The Inti 
on these unpaying~ investments can be borne by the quite wow 
Indian revenues, and it is most necessary that the tno “dna 
Government should rid itself of the present heavy guage (he 
annual charge it has to bear of that account. There them. + 
would appear no recognized means of taxation, save 
the odious income tax, to which resort could be, made 
for the purpose, The difficully is indeed insoluble 
without a change of policy, Such a policy should 
lie well within the controling influence of justice and, 
by the equitable incidence of the burdens it may im- 


oO 


18 OUR IRRIGATION POLICY IN INDIA: 


pose, should be calculated to remove much that is 
appressive, and a source of discontent in the realiza~ 
Acompu. tion of the present revenue from canals, Such a policy 
sory canal should place the attitude of Government towards 
coursoopen; irrigation on a sound and intelligible fooling, The 
thd? polite plains of India might then be speedily protected 
coarse Strom both famine and flood by a network of 
nancially canals, while the State, far from being called upon 
should be to meet any extra calls on its revenues, would find 
adopted. itself relieved of all the charges which it is now bearing 
as the result of its present ineffectual, irresolute and 
‘detrimental action respecting irrigation, If, as the 
present writer believes, such a policy as has heen 
yeferred to is to be found in the imposition of a com- 
pulsory rate on all Jands irrigable from gr protected 
by a canal, whether that land takes water or not, 
provided that there is water to give it, ov protection 
is afforded to it, it would be well to weigh carefully 
how far the imposition of such a rate would be sound 
in principle and calculated to work in practice, 


Act XXX of 1871 (Indmn Counsil), dealing with 
the canals in the Punjab, made provisions in this 
Tho legis- diveotion, bub they were not sufficiently thorough aud, 
ere such as they were, they were disallowed by the So. 
phich have gretary of State. It provided (Section 44) that, if the 
in thie direo- Local Government was satisfied that the owners or ocen- 
piers of cultivate’ lands irrigable from a canal had not 
made reasonable uso of the cana) for the purposes of 
irrigation, the owners of such lands wera to be charged 
with a special rate—an insurance rate as ib were—not 
exceeding 2 rupees or 4 shillings per acre por annum. 
Ifthe land used the water gegularly for irrigation, 
it would have to pay about 10) shillings per annum 

under ordinary arrangements, ° 7 “* 
pag wax ‘This attempt to meet the difeulty which has been 
ast XXX of referred to was in the right direction, but it did net deal 
a with that difficulty to a manner sufficiently thorough, 
There ave at least two points wherein it was palpably 

weak, 

First of all, the difference between the voluntary 
rate and the special insurance rate, amounting to about 6 
shillings per acre per annum was sufficient still to doter 
the majority of those who from laziness, apathy or ads 
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herence to the traditions of their fathers vefuse to use 
the water, or those multitudes who are wont, until it is 
too late, to trust for the safety of their withering crops 
to the rain that will nob come. ‘The object should he 
not to have the few paying the high voluntary rate, 
and the majority the lowinsurance rate, while the 
water, which, if used, would yield golden results to the 
community at large, is allowed to find its way unused 
to the sea, but to have all using the water, and paying 
a moderate rate for this benefit, This object would be 
obtained by making the voluntary rate and the insu- 
yanee yate as nearly similar as possible, thus doing | 
away with the reason which all now feel for holding 
back from taking the water, if they can possibly do 
so. Ifthe yates were actually the same, whether water 
was taken or uot, there would be no one who woukl 
not gladly take the water and use it ;—all with pvofit, 
and some with very great profit, to themselves, It 
should be indispensable that a complete system of 
drainage works for the whole of any avea commanded 
hy an irrigating canal should go hand in hand with the 
canal works, should fornt paré and parcel of the com- 
plete scheme, and shdwld be constructed from funds pro- 
vided in the same manner, : 


The second weak point in this legislative attempé 
to master the difficulty was the method proposed for the 
assessment of this special, or insurance, rate, ‘The en- 
quiries which would havo been necessitated would 
have been vexations to a degree scarcely possible to 
contemplate. Whother land is veally ivvigablo from a 
canal or not is often a matlor which nothing except 
the careful and intelligens irrigation of the land would 
settle satisfactorily put it was only when this was not 
done that Act SXX of 1871 proposed to enforee a 
special, or insurance, rate, Assessments based on any 
other data, however satisfactory they may be to the 
mind of the offivial adjudicating, would often leave 
the ryot or zemindar regarding himself as an oppressed 
and deaply-wronged individual, Tho amount of hos- 
tility stirred up by the method of assessing the special 
vate would have been of such a magnitude as to form 
a bar tothe possibility of thg general use of the com~ 
pulsory provisions of that Act. 
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* Phe views embodied in Aclb XXX of 1871 appeared a 
move in the right direction, though the possibility of 
applying them practically on a large seale might havo 
been prevented by a mistaken procedure, The Secretary 
of State, however, vegatived that measure, 

After te No move in the direction of a compulsory rate has 
area since been made. There have however been important 
of 187" discussions on the subject. In the Annual Administra- 


further, at- ©) 
tempts have tion Report of the Bengal Government for the year 


temnotucs 1871-72 if is stated {page 127)i— High rates are 
Sey atm gladly paid for water supplied at a season when there 
sate is Hiltle rain; the deltas of the southern rivers of 
Disoustions Madyas receive a full supply from the Western Ghauts 
compute Sey at a time when there is little monsoon on the 
Tate Madias Coast and the North-West Provinges, and the 
Punjab Canals derive their chicf revenue from the 
jirigation of the cold weather and spring crops where 

there is little rain, On the other hand, the Orissa rivers 

have an extremely scanty flow of water at that season, 

and we must chiefly depend on the irrigation of the rice 

and other rainy season crops for a revenue from the 

canals, It is principally at® the end of the senson in 
October, when rain may or ntay not fall, while the 

yivers still hold a considerable flow of water, that 

the benefit is felt. Probably, it will turn oul that 
auniform supply of water, well managed by a skilful 

system, will give better crops than an irregular 

though heavy rain supply, Bub at present tho 

people look on a water rate merely as a sort of 
insurance againet a possible failure of the rains, 
especially a failure af tho end of the season , and 

they ave very unwilling to pay heavy rates till at 

least ihe fnilure is actually on them. If the year is 

a good or ordinary one, and thgajsjio special failure 

of the rains, they think they can do very well withont 
aentits et irrigation.” ‘Loo much weight cannot ho Iaid on the 
voluntary few words “and they are very unwilling to pay heavy 
from ntayates Gill at lenst the failure is actually on‘ them,” 
£u82°'*! Universal experience supports the truth of this romark 
which could searcely be said to suffer if the adjective 
“heavy” had been omitted. The fact ia that ordinari- 

7 ly, in Bengal, a ryot, when allowed to pay a voluntary 
rate for water, Inking it op not as he likes, taking it 

and escaping payment for it if he cau, wails on and 
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on for the rain which docs not come, To this course 
he is directly tempted by tho present well—meant, but 
illusory, policy. Ee says to himself in the moming, 
“Rain will come to-day, If it does not come to-day, 
I will agree to take canal water to-morrow ;”—and so, 
while every day’s delay does much damage to the 
crop, he wails and waits until at last it is but the 
wretched remnant of a half-ruined erop which he can 
save; thus making the water rate an odious and over- 
powering burden which, bad enough were it to fall in 
a year of good yield, becomes unspeakably hateful 
when its ineidence is only accompanied by the half 
evop it has managed to save, The ryot then has no 
surplus from which to pay the water rate, and, forgetful 
that what grop he has is due to the water, he with 
heavy heart goes forth to the money-lender, contracts 
a new loan, and sinks deeper than ever into debt, He 
attributes this new evil to the water rato and hates it 
bitterly, The small benefit received is in his mind 
totally eclipsed by the hardship experienced, This 
recurring dissatisfaction aud exasperation on the part 
of those for whom Govefnument is bearing such heavy 
financial losses is one’ef the most disheartening features 
of the present system. ‘This fact alone, it is believed, 
is an argument of the greatest weight in favor of 
a compulsory water vale, as the only means of avoiding 
adelay ruinous to the general prosperity of the cul- 
tivators, the country, and the finances of Government, 
That the same causes, in a modified form, aro at 
work in the North-West Provinces and the Punjab 
js manifest from the following extracts from tho 
Reports of those Governmonts :— 


In the Resolution by*the Government of the North- 
West Provinces msthe Inigation Revenue for the 
year 1872-78, itis written :— With 54 inches of yain- 
fall less than in the previous year, it might have been 
expected that the increase in the area irrigaled would 
haye been greater; but it whs only in the lower 
distriots of the Donb that the winter rains failed 
at the critical time: in the upper districts, though 
not very copious, they foll just when they were required 
for the wheat crop.” Again in the Resolution for 
1878-74 :-~ With a highexevernge rainfall than that of 
last year, there was an inorease in irrigated aren of 
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110,000 acres, This fact shows how dependent the 
eountry is upon seasonable rather than upon copious 
rains, The inorease this year is due partly to the 
failure of early Kkhavif rains, partly to the failure of 
winter rains in the Lower Doab,” 


The Resolution of the Punjab Government on Irvriga- 
tion Revenue for 1872-73 states: The fall of rain 
during the year was more generally abundant than 
for matty years previously—a state of things which, 
however favorable 10 agricultural’ prosperity, has just 
the reveiso effect on the finances of the permanent 
canals, on which much the largest proportion of the 
nrigation is dependent.” The report of the same 
Government for 1878-74 states :-— A plentiful rainfall 
is a rival of the canals, though not # completely 
successful ono in any portion of the plains of the 
Panjab.” 


It is no wonder then if, notwithstanding the fato of 
Act XXX of 1871, a disoussion concerning the neces- 
sity for a compulsory canal rate still continued, 


At page 180 of its Annual Administration Report 
for 1871-72, the Government of Bengal has written :—~ 
"Phe Government of India much inclined to the 
system of making the payment for imigation compul- 
sory, and if there ever could be a caso in which o 


Oni oF light compulsory vate by way of insurance (like a 


ofrate to keep up a five-engine) might be accepted as 

¢,,2 the means of cutting the knot of the tangled skein of 
oY difficulties, if was the case of Orissa. ‘Tho Commissioner 
of Orissa was in favor of a compulsory rate ;—tho Col. 
lector of Cuttack against it, thinking that a voluntary 
system had nob yet had 9 fair trial, A compulsory 
insurance rate might be possibleffywee could be sure of 
its being kept down, bul in the hands of a special 
department, bent on showing a large canal sevenne, 
it would be most dangerous, and itis undeistood that 
it is no longer pressed by the Government of India,” 


In Bengal it was resolved to continue the voluntay 
system for at least five years, with what snecess as 
regards Orissa and Midnapore has been already demon- 
stiated. ‘The annual loss gy, these canals is now just 
£150,000 ; the receipts are less than £16,000, 
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The reasons for the decision in favor of the voluntary 
system are thus given at page 265 of the same Re- 
port 

“Tt was apparent that a compulsory rate in any 
form could not be at once imposed, as in no part of the 
invigable tiact had the works reached euch a stage of 
completeness ts would be a preliminary essential *to 
the introduction of such a rate, nor were they likely 
to be in such a condition for some years, Nothing 
therefore remained bus to give the voluntary system 
a further trial,’ 

These were sound grounds for a postponement of the 
general introduction of a compulsory rate on those 
canals, but they may bo extended too far. It is not 
necessary that the works of au entire canal should be 
complete before as compulsory rate is intioduced on a 
portion of the land covered by the canal. Ié is suffi- 
cient if the works of any length or section of such a 
vanal ave complete to warrant the introduction of a 
compulsory rate, so far as that section is concerned, 


The above quotation hewever shows that Sir George 
Campbell, the then ehieutenant-Governor of Bengal, 
probably viewed the compulsory rate, as the inevitable 
policy of the future. Without this the Orissa works 
appeared to him a cortain and heavy charge on the 

eneral revenues of the State for many years to come. 
ft is indeed now still more paten% that, though 
these works were absolutely necessary for the safoty 
of the province, the inhabitants of Orissa who reap 
the benefits will not, under the voluntary system, pay 
ona-twenticth of tho annual charges. If appears to 
the present writor tho aemo of injustice to make these 
canals which are of mere provincial application and 
utility a charge~on the general revenues, There can 
be no aquity in a policy which requires tho ryot 
of Oude whose Jands lie open to drought and flood 
to contribute by taxation in paying for the snfoty 
and wealth of the ryot of Orissa. He is in no conceiv- 
able way interested, The provinces lie almost a 
thongand miles apart, and ifhe knows that on the far 
distant shore of Orissa sils in majesty the image of 
the great Juggornath, he is probably wiser than the 
rest of his fellow villageiS. The injustice also nob 
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unfrequently takes the form of actually depreciating 
the value of the property of persons thus compelled 
to contribute. Backergunge is a fertile district ab the 
north-east of the Bay of Bengal where famine and 
dronght are unknown and can scareely be conceived 
to be a possibility. It annually exports a large 
amount of rice which, were other districts nob artifi- 
cially protected from scarcity, would frequently com- 
mand largely enhanced prices, The people of that 
distrieé ave not only prevented, from thns inerensing 
their wealth, bub aio actually required to subseriba 
towmds paying for the means taken to effecl that 
prevention, | 

The plea of most of those who argue against a com- 
pulsory water 1ate is its injustice, ‘This, is a vague 
prejudice of which the present writer declares himself 
astienuous antagonist. He believes that under the 
influence of a compulsory rate, present discontent 
would farm into appreciation, apathy into energy, and 
suspicion into confidence. 

Pointing to the conelusign that, financially unsne- 
cessful in Upper India, the volungary system of water 
yate is still infinitely more uxsnited to Bengal is the 
following quotation from the same Report by the Gov- 
ernment of Bengal, 

At page 285 is the following :— 

“The water fates are looked to as the main souree 
of vevenue, but up to the present time they have nevor 
reached an amount much in excess of the receipts from 
navigation, and, in fact, have scnicely paid the expenses 
of collection. This fnot” (which still remains unal- 
tered) “sufficiently indientese the low degree of deve- 
lopment which irrigation has yotyaptained in Bengal, 
and this is mainly owing ton wanlol appreciation of 
the value of water on the part of the enllivatos, the 
available supply even in the present condition of the 
emals being out of all proportion to the demand. 
Other causes tend to predude the same offect, such 
as the mode of collection by the zemindars of Midna- 
pore, where the permanent settlement prevails, and 
the fears entertained by the ryols both there and in 
Cuttack (which is under - years’ seltlement) of an 
enhancement of the land rent by the zemindars on 
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the ground of increased productiveness due to irri. 
gation ; but upon the whole, the main eause of tha 
inekwardness of the people to avail themselves of the 
advantages of irrigation is a doubt as to ils value at 
the price charged for it, and a disposition to regort to 
it only to save their crops when the rains fail, rathor 
than as a means of increasing the productiveness of 
the soil,” 

The argument concerning the voluntary and com- tu apk 
pulsory system is thus referred to in the same Report -— ten, °f, he 


. + i 
“Phe Commissioner of Orissa, Mr. Rayonshaw, who Bnet 4, %f 


had previously held this view” (in favour of a compulsory corms cy 
water vate) “brought it again before the Government 
and urged it, with much force, He maintained that the 
imposition of a light water rate upon all dond fide ivrigable 
land to be collected and paid by the zemindats would be 
more generally acceptable to the people, and more profit- 
able to the State, than any system based on the voluntary 
system could be; that it would involve less interference 
and Jess harassment of the cultivatois by the reve- 
nue officials, and would b8 much less costly to work, 
while the Uriyn ryé& finding the payment of the 
water rate inevitable, would resign himself to his 
fate, take the canal water, and having in the course 
of a few years learnt by experience its value, would 
"willingly pay for what he had. previouly so 
obstinately refused. Mr. MRavonshaty proposed to 
begin with « rate of 1 rupeo to be fixed for five 
years, to be afterwards raised to rupee 1-4, and so 
to vise by gradual increments to | maximum of 
rupees (2) two which was not to be oxeecded during: 
the cmrensy of the prosent settlement, 


Mr, Schaleh, Sento Member of the Board of Reve- 1, opt 


mon of Ar, 


nue, supported Mr. Ravenshaw’s views, Ho argued 8ehaloh, 
Beuior Mom. 


¢that there were in the case of Orissa special rensons hor af the 
foy the introduction of such a compulsory rato. Tho fom’, of 
necessity for the works which wotld afford protection » comput. 
to the Orissa deltas from the alternate droughts and“! 
inundation from which they have so long suffered, 

had been amply demonstrated. The cost, however, 

would be great, not less than thiee millions sterling, 

and it would be unfair to cagh the burden of payment 

of the interest upon the tax-payers of all India, who 


D 


. 
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had alrendy borne a heavy annual loss in remission 
of revenue in past years, besides the onormous 
expense of the famine of 1866. If, therefore, the 
Uriya rvyots were too ignoiant and prejudiced to 
avail themselves of the irrigation offered 1o them, 
il was only just that they should be made to contribute, 
by means of compulsory assessment, the cost of works 
constructed for their exclusive benefit, nor would such 
a measure be unpopular. 

* * * t * * 


Mr, Schalch would, however, with the Commissionor, 
make it an imperative condition antecedent to the 
imposition of a compulsory 1ate that complete anange- 
ments should be made for the supply with water of 
the entire area, that its drainage should ‘be thorough, 
and that no charge should be made for any portion 
of the area for which the water supply might prove, 
fom any cause, insuflicient, 

* * * * * * 
pits cut The Chief Engineor advocated the imposition, not 
opm nena of a water rate to be paid” whether water was taken 
compulsory ov not, but of a rate whicl”would represent the 

actual bond fide benefits conferred upon the people 

by the works, irrespective of habitual imigation, namely, 
protection from inundation, security against famine 
or scarcity, diainage, cheap carriage to good markots, 

a complete system of internal water communication, 

and au unfailing supply of good water, 


The ryot who refused canal water in ordinary years, 
and only yesorled to it in seasons of exceptional 
drought to save his crop, vas, nevortheless, it was 
urged, in enjoyment of all these other collateral 
advantages, To let him go untae, and to throw 
the whole charge upon his move intelligent neighbours 
who made a regular practice of irrigating, would be 
inequitable, Advaatages enjoyed by all, should bo 
paid for by all: common justice required that the 
ae burden should not bo thrown on ono particular 
class. 


The charge for interest and maintenance ought, 
the Chief Engincer constdered, 10 be met from two 
sources: one u general rate upon the land proportioned 
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to the increased value conferred upon it by seourily 
from inundation and fiom all extiaordinary risks of 
season, by drainage, and by increased value of pro- 
duge, and the other a special rate to be levied only 
on the lands for which water is taken regularly from 
year to year. All the benefits of both the compulsory 
and voluntary systems would in this way be obtained. 
The general and compulsory rato would represent 
only value actually received, and the sale of water 
for yvegular inigation, that is, for the purpose not 
motrely of ensuring tho safety of the crops, not 
for inoraasing their yield, would be a matter of 
perfectly free contract, “‘Lhis plan was proposed ns 
the only method of secuving to the State its just ducs 
without a vigk of individual injustice.” 


It would be well here to point to the weight which 
should attach to the opinions set forth in the above quo- 
tation, My. Schalch is a Bengal Civilian of very great 
and prolonged experience, who occupies the highest post 
in the service, except that ot Lieutenant-Governor of a 
province. No officer throwghout the whole of Bengal is 
more respected by members of his service and by 
the entire European and Native community. He is 
acoredited with justice, integrity, sterling ability and 
common sense, Ile can boast perhaps of a more 
intimate acquaintance wilh the sentiments, wants, 
virtues and failings of the Bengal pensantyy than any 
other officer, aud Orissa is peculiarly the field where 
his experience may be said to be of the most perfect 
and matured nature. Mr. Ravenshaw has leon resi- 
dent in Orissa ns ils Commissioner ever singe the yoar 
J865, Ilis failing (if jt exist on either side) has 
certainly been to lend too ready and fostering au 
ear to the complaints of the people. Both these 
officers, caloulated in an eminent degree to have a just 
appreciation of the caso, have emphatically declared for a 
compulsory rate. . 

Mr, Ravonshaw’s opinion as to the amount of valo the pro 
seoms to the present writer to be framed on an errone- Siinion' on 
ous basis} while, in his statement of lands which should te ,amount 


of the com 


bo assessed with .. compulsory canal rate, he bas omil- pulsoty rate 
raat 3 
ted uninigable but cullugaple areas benefited by the tends to be« 


embankment and drainage works of the canal. No canal *#** 
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should be made to pay for aught more than for itself : 
nob one penny more or ono penny less. If a canal 
is capable of easy and cheap construction, the peoplo 
who should benefit by that fact are those whoso lands 
are to be benefited by the canal, and whose lands 
happened to lie in a locality where water is easily 
procurable, If a canal is peculiarly costly, it is 
rendered costly by the fret that the lands benefiled hy 
it ave situated in a locality where’ wator is with dift- 
culty procurable. In such a case tho water is moro 
precious to them, and they, and no one else, should pay 
for it. 


The presont writer's theory as to the lands on which 
the rate should be imposed and the amount of rate ta he 
levied is that it should be a fixed annual rate on every 
acre of culturable land which may be irrigable from the 
canals, and also on every acre of aulturable and non- 
invigable land protected by the embankment works, 
or benefited by the drainago works connected with the 
canal, The rate on cach aore would vary in accordance 
with the benefits relatively aonferved on it; the total 
assessment should be such that every section of a oanal 
should, after paying what may be estimated as an average 
annual charge for maintenance, repairs and estnblish- 
ments (probably 2 per cent, under the compulsory 
system), be able to pay interest at 5 per cont. per annum 
on the capital ovtlay incurred onit, This makes a total 
of 7 per cen}. per annum, 


A canal should for this purpose be divided into 
sections of not over 50, and seldom less than 80 miles 
in length, with all the distributary channels branching 
therefrom. ‘The capital cost of that section should 
be—(1) the cost of all the irrigakiye, protective and 
drainage works in that section; (2) 0 fair apportion. 
ment'of the cost of all the headworks (such as weirs, 
&c.) and main non-revenue-paying works conneoted 
svith the canal; (8) all accumulated interest on such 
expenditure up to the time of the assessment of tho 
compulsory rate. If it is deemed advisable to 
invignte from 9 section of a canal beforo tho section 
is completed, such irrigation should be entirely freo 
of charge. The people wayld in this way get acous- 
tomed to the use of the water before having to pay 
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for it, and there would ha an absence of tha bitter 
feelings which any attempt to levy a voluntary rate 
would, in such a ease, produce with financial results 
allogether inadequate. Further details ave for the 
present postponed, as the principle of the policy is now 
tho point under discussion, 


The opinion of Col. Haig, RE, the Chief Engineer , A consi. 


. A i darnt} f 
in Bengal, on the subject of a compulsory aanal cess, has the Ohlet 


alvendy been quoted. Tle advocates tho imposition of Ryness 
a compulsory rate, » His arguments on that point are 
cogent, The present writer vegrets that ha cannot 
conour with him in the manner in which he would 
try to unite the compulsory and voluntary systems. 
It appears to provide a machinery too complex for 
practical uge and caleulated to give rise to mach 
avoidable annoyance, for it would maintain the harass- 
ment which under the voluntary system the culti- 
vators annually undergo at the hands of an army 
of corrupt oikordinates who frequently invade their 
lands for the purpose of examining tho extent of the 
imigation and measuring the irrigated lands. This 
annoyance, which ig Sa Ness parable from the working 
of the voluntary system, is one which is vory veal, very 
costly, and very intense in its nature, Tho proposals 
of Colonel Taig ave indecd open to all the objections 
which havo already been urged against tha mensures 
propounded in Act XXX of 1871, 


Reference must now be made to Act VIII of 1878, Refers. to 


entitled The Northern India Canals and Drainage {573 tne 
Acl,” which is at present the law on the subject of irri- yremnt Inv 
gation revenue, Bengal has as yet no complete law on jgot of Croat 
the subject; a bill is now before the Bengal Council, * : 
bat it stops far short of the provisions of Act VIII 


above referred t2-™~ . 
Act VIII of 1873 provides the following sources of 
insigation revenue :— 
(1), A vato on occupiers of Iinds using the canal 
water for irrigation, 
(2). In addition to the above, a rate on the owners 
of canal-irrigated lands in respect of the bencfit which 
they derive from such irrigation; Jands permanently 


to 
0! 





\— 
* This dill has accently became law. 


A 


its 
slong, 


consis 


prov. 
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settled or held freo of i1evenue being linble to this 
rate in the same way as temporarily settled lands, 
This owner's vate may nob exceed the dilference 
between the land revenue which would have been nasess~ 
ed before the lands were irrigated, and that which might 
be assessed wero the lands resettled aller becoming 
canal-irrigated, 

(8), A rate not exceading 6 per cent. per annum 
on the cost of all drainage works, plvg the annual cost 
of maintenance and supervision, Whigs rate to be Jevied 
on all lands which are benefited thereby; of these 
a schedule must be drawn up under the sanction of the 
Local Government and published. 

The first provision leaves it still quite optional with 


feor om the occupier of land whether he will take wator and 


ay the rate, whatever it may be, It thus in no wa 
improves the previous state of things, : 


The second provision renders it possible to assess 
owners of canal-irrigated land with an ownor’s rate 
on account of the benefit the lands derive therefrom, 
Now as the land which inigates from a canal is con- 
stantly varying with every sensom,” it is hard to see how 
this clause could be made of practical effect, for the 
owner’s rate and the consequent sub-arrangemonts which 
he may make with his tenants could not be allowed 
so to vary. In, the Punjab, whero it is in forco, it 
would appear to have been assessed, in a rough ond 
ready manner, at gra of tho oconpicr’s rate ; iG being 
simply an increment of about 2 shillings por aore to tha 
previous voluntary irrigation rate, raising that rate 
from 6 to 7 shillings per acre for six months’ irrigation, 


e 
If the words had been canal-ierigable instead of 
canal-irrigated, (his provision might fave been of renl 
use, withont adding to the already very high actual 
irrigation rate. F 
. Tt would thon haves assimilated to the proposals of 
the present writer. But there should be no additional 
voluntary rate on occupiers for actual irrigation, such 
only acting as a deterrent from the use of the water, to 
the diminution of the wealth which would otherwise 
resulé to the community ,in general from its universal 
use, : 
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The turd and Jast provision, concerning drainage, is 
the compulsory system, pwe and simple, and it is that 
system which, in almost precisely the wording of that 
provision, should, in the opinion of the present writer, 
be extended to irrigation. The principle has beon intro. 
duced into Bengal in the Road Cess Act, under which 
the roads of that province are maintained by a special 
tax on the lands of the province, It hag in Aot VIII 
of 1878 been adopted as regards the drainage of lands 
in Northern India, The only pvelimiuary proceedings 
which that Act makes necessary are as follows 
(Section 67):— Whenever it appears to the Local 
Government that any drainage works ave necessary 
for the improvement of any lands, or for the proper 
cultivation or irvigation thereof, or that protection from 
floods or otter accumulations of water, or from erosion 
by a river, is required for any lands, the Local Govern- 
mont may cause a scheme for such drainage works to 
be drawn up and published, together with an estimate 
of its cost and statement of the proportion of such cost 
which the Government proposes tu defray, and a sche- 
dule of the lands which it is proposed to make charge- 
able in respect of the scheme.” 

The present writer’s proposals differ from the proce- 
dure laid down in that Section in the following 
points :—~ 

1," ‘That the original estimate for the caual, including 
all works necessary for irrigation and drainage, should 
be sanctioned by the Government of India before the 
worl is begun. 


2% That the assessment of the compulsory rate 
shorld be made after ihe actual cost of the works has 
been ascertained, 


8, That the vale should he assessed so as to yield 
7 per cent, per annum on that cost, the lands paying in 
proportion to the benefit accruing to them, Provided 
that, if the canal is also a navigation canal, such a 
proportion of the original cost as can be fairly charge« 
able to navigation shall be deducted from the original 
cost of the works, and on the balance only shall the 
lands assessed be required to pay 7 per cent, 

The Government wouldsdy means of tolls lovy the 
interest on the eapital chargeable to navigation, 
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the deg. The prindiples ott which a canal revenue is to be ob- 
gol anture °F tained are as embodied in Act VIII of 1878, thvoofold, 
sons of Act There is the perfectly voluntary ocoupier’s ixrigation rate, 
1878. the half-compulsory owner’s Irrigation rate, and the al- 
together-eompulsory diainage rate. It js nob olear 
why these divergences of principle should be enthodied in 
one and the samo law, A compulsory vate, if just in 
the ease of drainage, is also just in the case of irrigation. 
The emphatic expression of opinion by hizh officials 
in Bengal, peculiarly competent to speak on the subject. 
demonstrates that the imposition of such a rate would 
not be utjust. 16 is a principle alrendy embodied in the 
Bengal Rood Cess Act, which has worked successfully, 
In the north of India it is'a principle already embodied in 
fhe drainage provisions of Act VIII of 1878. The 
extra yield of the craps irrigated early and regularly, aud 
the absence of anything like entire loss of crops, would 
leave the inigating cultivator in a coudition better 
than at presené; while the safety of the non-irrigntor 
would be paid for by himself, and his delinquencies 
and want of intelligence would no longer render neces. 
sary the spoliation of a remote province, 


inion While still dealing with the principle of 9 compulsory 
on th prin: rate reference must, for a moment, again be made to 
compuleory the opinion held by no Jess an authority than Sir 
ad by aie George Campbell, “He (himself the author of the:Road 
Ear: Same: Coss Act) in 1872 when Lidutenant-Governor of Bengal 
Erentemnnt. wrote on the subject of a compulsory canal rate ns 
Bonga), follows : “T must guaid mysolf against any supposition 
that I can fora moment concur in the doctrine that 
itis fair to chargo the interest, of capital oxponded 
on the locality for whose benelit i6 was intended, that 
people who haye no voice in the matter shonld be made 
to pay for engineering and finanditfiiluvos, not be-~ 
cause they ave benefited, but because the projectors 
intended to benefit them, The moat that I can bring 
myself to consider is swhether the principle that 9 com- 
pulsory charge may be made for actual benctits might 

be applied to Orissa, 

* * *% * 


If we could be sure that a compulsory water assess. 
ment would naver be raised sahove a very low rate, any 
highor rates at any time imposed being voluntary, I 
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am not sure that I should nog be willing to nocapt it as 
a aolution of many difficulties, but I very much dread 
a compulsory rate to be arbitrarily fixed from time to 
time,” 


Later, in 1878, the same authority wrote in a tone 
atill more favourable to 1 compulsory rate :—~“ It ig Sir 
George Campbell's belief that almost all other canals 
(than the Sone) wltich oan be devised in these 
Provinees will practically be of the nature of an insur 
ance againet bad years rather than a profitable spegula. 
tion, Can we impose an insurance rate on those who 
are benefited ? or is Govornment justified in spanding 
great sums from the General Revenues not for profit 
bunt to save life in years of failure? These are very 
perplexing questions,” : 


These opinions resolve themse)ves into a yerdict in 
favour of the compulsory rate, proyided that it is low, 
not changeable, and is imposed on lands which receive 
some benefit, the rate not being greater than the benefit 
received, ‘Chis conclusion, at fist looked at askance, 
appeays to have been gradually, pressed on Sir George 

ampbell by an inoreaged practical acquaintance with 
the subject. 


Tf, as the present writer urges, a fair compulsory rate 
be at first imposed, and be not liable to change much 
of the danger apprehended by Sir Ggorge Camphell 
would be vole The lands on which it is imposed 
should undoubtedly be those—and those only—which 
aither do or are able to receive some benefit fiom the 
works; but the extent of the benefit received by the 
whole area ahould not regulate the total amount of the 
rate raised from that ares, though the amount of each 
coutribution™ towards that total should be regulated, 
once for all, by the relative benefié each acre may 
yeeeive. The total amount of the rate raised must be 
the total amount required for the interest, on tha 


capital expended and for the fnaintenayce of tho - 


works, 

Although if may, at first sight, appear from the 
above quotation that Sir George Campbell was of opi- 
nion that the people of India should not pay taxes 
except when they had a vot in the matter of their 

z 


His olyso. 


Hona const 
dered, 
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imposition, this conclusion is in evident opposition to 
ihe tenor of some of the mosl important measures 
passed during the period of Sir George Campbell's 
administration of Bengal, 


Indecd, nothing more instantaneously dispols any 
doubts on this head than the provisions of his own 
Road Cess Act, passed in the teeth of savere opposition 
from the Janded interest of Berfgal ; and nothing more 
than the same Act, which is now universally submitted 
to without objection and is conferring immense benefits 
on the whole of Bengal, and which would most certain- 
ly have remained absolutely inoperative had the pay- 
ment of the cess been in any way optional, demon« 
strates how just and wise a policy if often is for 
Government to decide on what is requived for the 
welfare of a district, and, having decided, to make 
that district, or such part as is benefited, pay for the 
benefit conferred, If the law embodying this policy 
has been found to be praolically as great a success ae 
any measure ever passed by the Bengal Council, vemnin- 
ing sufficient of itself to, illumine the reign of the 
administrator who produced it, it would assuvedly be 
wise to extend the principle’fiom the comparative 
luxury of roads to the imperative uecessity of canals, 
The benefits conferred by a canal are even more local 
than those couferred by a road, oes 


The compulgory principle, which has not been ex- 
eluded by the Government of India from Act VIIT 
of 1878, to which reference has already beon made, 
is adopted openly and fearlessly in the following 
clauses of the Bengal Council Act X of 187], common 
Jy known as “ the Districh Read Cess Act” :— 


Q).~AN Jands in any distriet to which the Aot 
is extended shall be linble to pay a rate nob exgeeding 
8 per cent, on their annual value, and the amount 
so realized shall he expended on ronds and eommunica- 

- tions within that district, 

(2,.) ~The cultivating ryot hall pay to the holder of an 
estate, or vont receiver intermediate between himeelf 
and the holder, half of the cess. The holder shall then 
pay fo Goverument the full amount of the cess Jess 
certain amount (about 29 per cent.) for collection 
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expenses, If there. is an intermediate rent receiver, 
he shall pay to the holder the whole amount of the cess 
(who shall then pay it into Government) less a cortain 
amount for collection expenses. 


(8.)—-The Government may within three years recover 
any arréais from the holder of an estate by attaching 
rents, &¢,, and the holder may recover the amount, 
due to him from others by the same process as ho 
would recover an arrear of rent. 


Such provisions ave apparently irreconcilable with 
any idea of consulting the popular wish as to 
the payment of atax and with any doubt as to the 
position which Government should in sucha matter 


assume. ‘ 
The con. 


All persons who have written on the subject may be ,,* 
. ” 4 A A 228 gonsus of 
snid to have admitted the immense difficulties, admin. gpimion ae 
no prnge 


istrative as well ag financial, with which the voluntary tioal avout, 
system has to contend. The nature of these difficul- fone 
ties and the ruinous results of the voluntary system try system, 
avo forcibly sketched by »Sir George Campbell in 


the Bengal Administration Report for 1872-73 :— 
Tn all our rainy season irrigation the great dificnl- 

ty is the indisposition of the people to take water 

except in ease of failure of the rains, They like 


“*to have the canalas an assurance incase of nocessity, 


bub most of them will not pay for whter, or engage 
to take it till the ueoessity actually arises. We have 
tried to check thie tendency by demanding penalty 
yates and cash payments from, besides strictly onfore- 
ing the rules ngniisl, people who only come for 
water atthe Tash momen Bub the fear is that in 
practice thiss cannot be carried ont when & crisis 
comes, Already “this year, in Ovtober, there has 
been a great alarm of failure of the rains 
anda rash for water, With an imminent risk of 
famine staring us in the face, we have felé that we 
conld not insist on cash from thoso who have no ° 
eash, or enforce strict rules regarding measurement, 
&o., when tho delay -would be ruinous, and a crowd 
of applicants all coming together at the same 
moment once in several yenis cannot be so served, 
‘We have felt that under sich circumstances we must 
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selax the rules, The people ave ready enongh to 
profit by such experience ; thoy may well bolieve that 
when the worst comes to the worst, we cannot and 
will not let them perish, while wo have the wator; thoy 
know they will got it in extremity, and they waite. 
The subject is no doubt one of extreme difficulty.” 


All admit that these difficulties wonld be {n a grent- 
measure dissipated by the compulsory system. But whilo 
some then at once venson the matter out and como to a 
conelnsion that not only bas the compulsory rate those 
advantages, but also those of fairness and justice, others 
find in its unfairness and injustica the only mgument, 
but an insuperable one, against such a rate, 


These latter opinions are recorded somewhat thus :— 
Government might impose now a light rate to which 
no violent outery would bo raised, but it assumes 
the res} onsibility of raising this rate from time to 
time in 2 compulsory way, till ib reaches a standard 
which is thoughtsufficient, ‘This is no light responsibil- 
ity, Instead of letting water, like anything else, 
find its own value, Government, would commit itself 
now to decide the question ever" afterwards. 


Theground. But surely this responsibility is one ever present 
Heness ict to a Government in ile every action, and if nob equal 
against oto undertaking ile responsibilities it loses tha ron~em 
ralo, son for its efistence. A constant chango in the 
rate is no part of the scheme of compulsory assessment, 
Sueh an argument as the above cannot survive investi- 
gation, Take, for instance, the proposal of tho present 
writer ns regards a foirinte. I§ lins the merils of 
being simple, fixed nnd cextain; it aske the people 
benefited to pay the interest of a sumjnvested for 
their benefit——a sum borrowed for ‘them ata rate of 
interest at which no company or ageney other than 
the Governments of Great Britain and India conld 
obtain money; if refuses to take more, and will not 
take less; it is calculated Lo insure the food supply of 
the country, to inflict hardship on few oy nono, and to 
remove havdship from many, If sucha tax is not a 
fai tax, the entire schedule of the taxes whioh Bll the 
coffeis of any Government in the world may bo in 
vain searched for one Qeserving of thal designation, 
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soe. soe ti f th 
ment would undertake would lie in the decision as to sesponapit 


where canals were wanted. Are canals, let it be asked, Yoyo. 
required in India or uot? If so, who but Government would | se 
should be responsible for a seleation of the localities ina compul- 
which they should be constructed? May it not be ‘*ve™ 
supposed that Government, deriving no gain, but much 

toil and worry from such warks, would not undertake 

their construction without being convinced of their 
necessity? Certainlyat no time has the Government 

of Tndin shown itself incompetent to undertake a re 
sponsibility which so unavoidably accrues to it, The 
decision in such a matler is as much an unavoidable 
attribute of Government as is a decision whether a 
garrison shall be retained a Peshawar, a resident at 

Indore, or a’ university at Caloutta. 


The real gravity of the responsibility which Govern- The | na. 


The present footing of the irrigation policy of the i gemms 
Indian Government may be stated as follows :— fro of the 


Pprosont iris 

Canals are constructed by the Governmont, after a £tn pe 

careful consideration of their utility in the proposed local- nancial, exo. 

ity, with funds borrowed Yor the purposo, ‘The original s entmentel 

outlay in purchase of dand, salaries of officers, purchase et 
of material and construction of works is all charged to 
Capital Account, he canal onco ready for use, the 
revenues derivable therefrom should be ablo to return 5 
, per cont, on the capital expended after paying all charg- 
es for maintenanco, repairs, and edllection. Thesa 
revenues are abt present attempted to be raised by what 
is called the “voluntary system”; that is to say, 
when a canal is completed no revenue is derivable from 
ib until the onllivator offers to take water and to pay 
for il, and then only to <he extent that he does so offer. 
If the reveserenso collocted suflice to pay the above 
charges and interest, the Government, though not a | 

gainer, is not a losor by the underlaking, If they 

yield a higher percentage Government is probably ‘ 

gainer, . 


It has been shown that of the canals oxisting in 
India the only ones that may be expected with any 
degree of certainty to yield this neccessary amount of 
revenue are the Eastern and Western Jumna Canals ; 
and it hag been shown that,*owing to the British Gov« 7 
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ernment haying received these canals renly mada, 
it is impossible to base any argument on them, In 
making this statement ceitain of the Madras works 
are nob taken into consideration, for there inigation 
receipts and land revenue have become so intermixed. 
as to vender it impossible to separate thom ; this is no 
doubé the shape that irrigation revenuo may ngsume 
with much immediate advantage to tho finances of 
the State, but the existence of zemindarics and the 
system of {and sevenue do not allow of it in most of 
the rest of India.* 


The result of this voluntary system has been shown 
tobe a large and constantly swelling annual deficit 
which must shortly reach and exceed half a million a 
year. This isa most tangible evil. There are other 
evils of a more sentimental nature in origin, but with a 
no less Jamentable result, The cultivator ab present 
feels towarde the Government, as regards irrigation, as a 
customer feels towards a tradesman, Ilo feels that 
what he pays is a loss to himself and a gain to others, 
He will try to beat down the figure asked, to haggle 
for the commodity, and to postpone,the evil day when 
he must conclude the bargain, Ife has also a strong 
position in his dealings with Government, There ara 
gieat facilities at his command for a dishonest taking 
of the water ; he knows that if the water is not taken 
and paid for Goveynment will suffer a severo Joss; and 
he looks for a propitious rainfall, Tho position of 
Government is thus alike devoid of powor nnd dignity, 
while the cess, which it secks to levy, has from ils very 
nature all the worst evils of directness and avoidability. 


The voluntary system does snot evon guaranice to 
Government, beyond risk of loss, the land»seanue of tho 
aren covered by the canal; for the cultivator will often 
see his crop daily drying up, and will allow his hopos of 
an ample ont-turn to fade, and not till then will he 
begin to think of taking: water, while hy the time he hag 
applied for and obtained water probably, bué a wretchod 
yemnant of his erop remains to he sayed. Government 





* Under such an smangoment thore is, however, a constant dangor 
that the mingling of Jand revenue with a cannl cose may, mi comss Of 
timo, lend Goveinmont to forget tha responsilalty it hae wndortaken, 
and that those who in this mannoyf pay for corlain advantages may Dot 
alwaya receive them with regulauity, 
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will often find itself unable to extract its revenue from 
such a crop. As to the cultivator, his feelings are 
then of anything but gratitude. Tle feels that he 
would have been in no worse plight if the canal had not 
been there. If the long-looked-for rain does fall just 
afier he receives canal water, how doubly afllicted does 
he consider himself; his knowing neighbours who still 
waited for the rain save just as much as of their crops 
ashe, and point a6 him the finger of derision for his 
folly in having voluntarily added to his burdens the 
bniden of m wator rate. A cordial hate of the canal 
ensues, 


Tf the rain does not come, every one will have 
waited; every one will be similarly cirenmstanced ; 
aud at the last moment every one will rush for water to 
save their half-iuined crops and will expect that a 
week's irrigation should be accomplished in a day. No 
canals ever constructed are capable of flooding the 
whole aren commanded in two or thee days, especi- 
ally when the soil is dry and eracking, and when no man 
wil bo content until he Ims half a foot’s depth of water 
ov his land. Much confusion ensues; and, when the time 
for payment arrives, endless will be the representations 
that, when every hour was of consequence to the crop, 
days elapsed after the application for water was made 
before water was supplied, Much dissatisfaction and 
much unwillingness to pay will be the resull, whereas 
if the water had been taken in time, every one would 
have been provided with an ample supply and the entire 
crops saved, All this happens far too frequently for 
jt to be classed in the category of exceptional oecur- 
retices. It is described ag follows in the Bengal Admin- 
istration sb for 1872-73 +-~“In Orissa there seemed 
to be a serious failure of the rains in September, and 
many oultivators rushed to the canals for water, A 
few of them did, in fact, pay for water (about 1,500 
acres) at rates higher than those of the enrly season, 
but just hen rain fell and all the applicants who had 
not completed their bargin disappeared, There bas 
since been abundant rain and no need for onnal water; 
the unfortunates, who paid for 1,500 aeves, are langhed 
at by their fellows, and irrigation prospects are again 
discouraged.” * 
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Government has apent large sums on irrigation canals, 
and itis of course very Jamentable that, while in. a 
year of good rainfall it is rave, even under favourable 
circumstances, to have the canal water taken and utilized 
with zeal, ina year of short or inopportuno rainfall the 
crops are not preserved to anything like the extent which 
the canals ave capable of effecting, Tha result is that 

athe Government Innd revenue is not altogether romoved 
from peril; payment of the water rate is endeavoured 
to be avoided hy every possible means; and Govorn« 
ment appears in the light of an oppressor and tax 
gatherer instead of as a benefactor. Tha resulis are 
equally unsatisfactory to Government and to the 
cultivator. This voluntary system moxeover cheeks b 

higher taxation any attempt on the part of the culti- 
vator by industry and enterprise to raise more valuable 
cops. The cultivator-has also to undergo many petty 
annoyances which are inseparable from the voluntary 
system. The officers employed in patrolling the canal 
banks, watching the inigation, and marking out the 
area which has received water are necessarily, owing to 
the wages paid and the nature of the work to be dong 
drawn from the lower classes, They not unfrequently 
make themselves very offensive both to the irnigating 
and non-jrrigating cultivator unless they receive a file 
ting doucegur, 

It thus appears to the present writer that no portion 
of the community receives any commensurate sntisfne, 
tion from all the vast expenditure of money, skill and 
Jabour demanded in the construction of large irrigation 
works, Yetall the factors necessary for producing a 
large amount of good and satisfaction to all exist, Itis 
probably only from the mannexof putting those factors 
together that copfusion and failure hitherto 
resulted, ‘S'he only recompense obtained by the support~ 
ers of the voluntary system is some visionary idea 
of justice done, As often as an effort is made to 
scrutinize the causes pf the disastrous resulls, it is the 
ais of justice which is invoked to cover the multiluda 
of misfortunes, the serious dangers and the intensifying 
difficulties begotten of that system. Jiven if the delu- 
sion is as strong as it is hollow, it must speedily yield 
to the force of such commentaries as ils consequences, 
and to the careful modorfition of the prudent, but 
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vigorous, policy which should now be substituted for 
the tottering system which it has so long supported, 

Inigation canals are capable of being of the greatest my, course 
benefit to all by increasing the yield of the lagd in thot, shouta 
ordinary years and by the prevention of famine in years °“ sete 
of drought, This no one will deny. Evidently then 
in the abstract it would be very desirable to have thesq 
works constructed as universally as possible, Therefore, 
if only funds can be obtained for tho purpose, canals 
must be constructed." The works would be of an im- 
perial nature in magnitude, in costliness, in the interests 
whieh they would affect and in the results which ‘they 
would produce; if would therefore appear impolitic 
for the Government to make over to any independent 
agency the eonstiuction of these works, except on agree~ 
ments clearly defining and limiting the rights and 
obligations of such an agency and reserving to the 
eon the power to intervene whenever it may 
desire. 


Still more improper would it be for the Government 
to maka over to an indepeadent agency the right to the 
yevenue derivable from such works, For such an 
agency would then, to the cultivator, assume the power 
and authority of the Government, and yet would at the 
same time be devoid of responsibility for acts whereby 
the Government may become gravely compromised, 


. 

The conclusion mrived at is that the Government 
shonid (as now) be the constructing and maintaining 
agency for irrigation works, and that the funds neces- 
sary for the original outlay on such works should (as 
now) bo raised on loan by it. 


The Gosaxament having then after due deliberation 
Gecided that in a certain locality irrigation works ave 
necessary for the welfare of that Jocality and its preserv- 
ation from famine enters on their construction, 


When they ave completed, td whom is the Govern- 
ment to look for the annual and regular paymout of a 
sum which shall cover the annual interest on the origin- 
al outlay incurred (say 6 per cent.) and all annual 
charges for maintenance, repairs and collections (say, 
under the compulsory syste 2 per cent.)? Should it, 
as now, lump together the-resulis’ of all its irrigation 

F 
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works, take the net profit, if profit is within the range 
of the possibilities of the most distant future, and by 
oxtra taxes make the genoral public, as now, response- 
ible for the payment of a deficit which is an annual 
certainty? ‘his is the present “ voluntary system,” 
and to it the present writer is uncompromisingly 
opposed. ‘The general public ara thus taxed for a bane 
*ft in which they participate only exceptionally and 
remotely in years of a severe and goneral drought, and 
in no other manner, It would: seem tho height of 
injustice to require that public by a Salé tax, Income 
tax, Customs duties, or othor expedients to provide for 
any deficit in the Imperial budget which may be causod. 
polite to by these canals, ‘fhe same course of reasoning conti- 
@ aroded : } : 
nued downwards naturally resolves itself into this, 
namely :—~Every canal must stand or fall by itself; its 
immediate benefits as a means of invigntion or protec. 
tion (not of navigation) are confined to a cerlain well-do- 
fined avea, and that avea must alone be responsible 
that the State does not suffer loss by the undertaking. 
Atlides of But, on the olber hand, there must be a total alsence of 
buvdoned, any idea of guin to the State, This iden of gain and 
loss is unfortunately inseparable Nom the present policy, 
which invariably estimates that such and such an 
undertaking will pay so much per cent. and is therefore 
calenlated to leave so much clear profit in the hands of .. 
the State, which it can apply to meet demands utterly 
foreign to the locality whence the surplus is raised, 
The present writer is not aware that the Governmont 
has ever yet had to congratulate itself on being the 
iecipient of such a surplus on any but the most insig~ 
nificant scale, but nevertheless ib publicly and pro- 
fessedly works to that end, Were any such surplus pro~ 
fit to exist on any irrigation canal, it muSWE the result 
either of the intelligent use of the water by appreoia- 
tive cultivators and so be a tax on intelligence, industry 
and enterprise ; or it must be derived from the misfor- 
tune of a deficient or® untimely rainfall and go be a tax 
exacted when it can Jeast well be met. By the “sur. 
plus profit? is meant the net profit after all charges for 
maintenance and interest have been met, such as the 
Government has on raie occasions beon able to grasp, 
and, despite its insignificayeproportions, has, engerly 
and almost triumphantly, embraced, as a set-olf against 
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the huge deficits elsewhere occasioned by sullen apathy 
or propitious seasons, 


Again, as long as Government enters the arena asa 
seller of wares of which it justly has a high appreciation, 
but of which the disposal rests with its customers and 
subjects—though in this case they more resemble 
masters,—so long wil] there be a haggling as to price, 
a dissatisfaction on the part of the seller, if owing 
to gireumslances he cannot sell, and on the part of the 
buyer, if cireumstandes compel him after much waver- 
ing and much haggling to yield to the terms offered. 


This bartering and bargaining is moreover calculated 
to disturh the relations of the ruled and tho ruler, at all 
times a dangerous affair to tamper with. 


It is the first imperative condition of a sound irvi- , The post 
tion which 


gation and famine policy that the Government should govenmont 
for ever discard the idea of looking upon one canal Soult am 
asa paying speculation, and upon another as a losing 

one, So long as it assumes this mercantile Janguago 

its policy deserves only that fate which would inevit- 

ably attend tho undértakings wore they mere mercan- 

tile speculations, But lot the Government, as concerns 

the construction of these works, once for all, declare 

that it takes its stand on the position if holds as the 

ruler whose first duty it is to providg for the safety of 

the lives of ils subjects and the maintenance of internal 
pvosperily, Telit nob descend from that position to 

betas and elbow in the crowded market-place, Let it 

kick aside a policy so feeble and incomprehensible, 

so certain to ond in humtliation and disastrous dofeat, 

while giving birth to no Teelings of gratitude amongst 

those for “HO% benefit this policy is intended, but 

vathor to discontent, resentmont, and contempt. 


Power and pre-eminence, such as the Indian Govern« 
ment possesses, are the sole reasons fov its existence, 
When, dropping the imperial robo, if yields to somo 
vague prejudice and seeks to deal in bargains as the 
only mensure of its wghteons dues, ib assumes an Ano- 
malous position which pleases no one; while, for the 
recovery of its revonua, it erabrotls itself in mean squab- 
bles with potty oultivalors throughout tho length gud 
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breadth of the land. The actual results of this policy, 
—discontent and Geficit,—form the best commontary 
that ean be offered on it, 

Let the Government plainly declare that it alone 
cau decide whore canals ave required; thal where they 
ave required ib will have them constructed ; that its 
object in having them constructed will be the fullilment 
of the weighty responsibilities attaching to its position 
by preserving the lives and property of ils subjects from 
flood and famine, by stimulating ‘superior cultivation, 
and by rendeting socure its own annual claim for land 
revenue, Let it then goon to declare that those for 
whom the canal is constrneted shull alone pay for 
it; that not one penny less or one penny more shall 
be taken from them; that it will no longes recognize 
any justice in one canal paying the State 10 per cent, 
on the original outlay, whilo another does not pay 
2 per cent. ; thatit will not leave this important branch 
of revenue to the chance disturbances of senson or of 
temperament, 


1am eee Any prolongation of the veluntary system period ap- 
the’ period peas an evil devoid of a single sukstantial advantage 3 it 
inter? ter, ould merely tend to nourish discontent, to encourage 
Ha’? hopes doomed to disappointment, to postpone the date 
"of n resolute resistance to the fears and reasonless 
murmariugs of people who woull wish to shirk their 
necessury share of the burden of taxation, and to defor 
indefinitely a considerable ineremont to the prosperity 
of India, ‘The distressing predicament of the present 
position, with an annual doficit, appronching and Jikoly 
shortly to exceed hall a million sterling, cannot but 
induce the Governments both at homo and in India 
to discard theories intrinsically feeblo, to mo higher 
and clenrer ground, and there to addpt the conrso 
which, while avoiding sentimentalism and dofcit, 
will enable it to furnish India with such a net work of 
canals as shall keep itg population and its rulers freo 

“fvom ever-recurrent fears of famino. 
seiner ia Having thus brought down tho discussion to tho 
comput. conclusion that, while the system of a voluntary canal 
soy peter yatgis unjust, impolitic and impovorishing both to the 
yoked, ~ people and the exchequer,gynsound in principle and 
unsatisfactory in practice,—the compulsory rate, dis- 
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sipating plausible sophistries and bowildering conira- 
dietions, founded on a wise and intelligible policy, 
would be the reverse of all this, it romains to consider 
the manver in which the compulsory rate, in the agevre- 
gato not excceding 7 per cent, on the capital outlay, 
should be assessed. 
Most canals are now constructed for the double Han rages 
purpose of irrigation and navigation, The additional Mure, ‘and 


+ rs cae a receipts ex- 
ouginal cosé In providing for the latter is not large, sladed from 
eonaldern- 


Tt would be advisable-that whatever the amount may tion, 
be it should be kept entirely distinct in the accounts ; 
the capital accounts and revenue ‘results of navigation 
should be shown separately from those of irrigation, 
drainage, and protection. 


The public, who are the persons benefited by the navi- 
gation, should be left to pay for that benefit by means of 
tolls, The consideration of the navigation revenue will 
therefore not fall within the scope of the present argu- 
ment. When the capital outlay on a canal is referred 
to, it must be understood to mean that portion of thu 
capital which has been expended for inigation, drainage 
and protective purposes,—in other words, for all pur- 
poses except navigntion. 


, Lhe portion of the capital which would be debited 
to navigation would be comparatively small; but, 
“whatever its amount, itis not included in this disens- 
sion, ‘lhe 7 per cent, spoken of is n fevcontage on the 
remaining portion of the capital expenditure. 
The land. 


The people who ave in a position to be bonefited ,,7 Mma 


irvigati i i rai ooouptora of 
by an irrigation canal and its compauton drainage ccoupiors of 


works are the landlords and cultivators of the area irri- rignble from 

gable from tho canal and ils distributary channels, and brotecrad yy 

those whosetiiis are not irrigable but are protected #%,, works 

by the works from inundation, or improved by drainage, dation, or 
These then are the people who should pay the 7 per thedratonge 

cent, on the orpital outlay, which may bo said to be fuer 

generally sufficient to enable th canal to pay its way, should , be 

By the word “landlord” it is hero meant to denote the ; 

first rent receiver,—the person who collects rent from . 

the actual cultivator and who pays either to the Goyern- 

ment direct or to some person intermediate betweon 

himself aud the Governmegda sum fixed either for ever 


or during the term of a settlement, + 
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average rate paid by him would be very much less, 
If the landlord has to contribute one-fourth, the burden 
would, pro tanio, be still lightor for the cultivator, 
oft, be The Orissa Canals are probably as expensive works 
nals tho as have been constructed, At 7 per cent. on a cnpilal 
on aaitar, of £1,912,000 they at present annually require a rev~ 


on cultur- 


ale, land onnoe of £183,840; of this tolal, probably £5,840 may 

bo iengnblo he get aside ns the charges which should be mot from 

would be . + + * 

about ¢ navigation and miscellaneous revenue, leaving £128,000 

sug Pe" as the charge to be met annually by the proposed com- 

annum “ pulsory cesses, It is estimated that the irvigable 
area of culturable land is, or very shortly will be, 
300,000 acres, while a further 200,000 acres have been 
protected from inundation, The capital expended in 
affording this protection amounts, it is offictally estimat- 
ed, to about one-sixth of the total capital, and should 
therefore bear one-sixth of the charges, or (say) £21,000. 
On this point I find Sir George Campbell in the Bengal 
Administration Report for the year 1872-73 writing ~— 
“Phere can be no doubt that even if the canals had 
not been made, a large expenditure must have been 
incurred by Government for protgetive works, as before 
the works were commenced the main stream of the 
Mahanuddy was rapidly making its way into the Katjoo- 
ree which passes into the Pooree District, where the chan- 
nels are insufficient to carry even the ordinary supply.” 
Atalittle over ¢wo shillings per acre of the 200,000 
acres thus protected we have £21,000, leaving £107,000 
to be met from irrigation revenue, ‘This would give 
an average of 7 shillings por acre per annum, Bub tho 
whole capital expended on headworka and workshops 
eannot be charged to the existing irvigable area, for they 
are calculated for the wants of distributary channels 
commanding a mugh larger area, and therefore, proba- 
bly, an average of 6 shillings per annum per acre would 
be a just and proper rate. ‘Lhe area irrigated in 1878- 
74 was 12,600 acres; and in 1874-75 22,800 nores. 
The charge was mostly 2 shillings per acre, 


If we exclude from capital the £360,000 accumulated 
unpaid interest, the balance of capital will be £1,552,000 ; 
7 per cent. on this would be £108,640. Dedueting 
£4,640 as charges to bormet by navigation and mis- 
cellancous revenue,'and £17,000 for protected landa, we 


+ 
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havo a balance of’ £87,000 to be met by irrigation 
yeventts, This on 800,000 neres of irrigable land would 
be abont 64 shillings per acre, or deducting the fair 
proportion of this charge due to head works not yet fully 
utilized, the average acreage charge would be 5 shillings. 
Neither in the case of these canals nor in that of any 
others are the non-irrigable areas which are improved 
by tho canal drainage works taken into cousideration, 
Lecause there is no data on this subject; but it is quite 
possible that the tax. which it is proposed to levy on 
buch areas may reduce the rate payable by the irri- 
gable areas by one-eighth. 
The Midnapore Canal at 7 per cent, on a capital of On the 


£760,000 has an annual charge amounting to £52,500, Canal tha 


These ivorkgaro not far from completion, and there- on “Sune 


fore almost the whole annual charge should be met aie junde 
from the works as they stand at present. would he 


Setting aside £7,500 as the charges which should be tata poe 
met by navigation (for which this canal is largely in. ace por an- 
landed and miscellancons revenne, together with a” 
further sum of £8,000, which should be contributed by 
lands protected from ivgudation, Lut not irmgable, there 
is an balance of £37,000, which should be met from 
irrigation revenue, The irvigable area being estimated 
at 120,000 acres, the average acreage rate would there- 

fore have to be about 6 shillings, 

Bul if the accumulated unpaid interest amounting to 

£187,000 is deducted from tho capital, the total annual 
revenue would have tobe £9,600 fess, or £42,000. 
Setting aside for navigation and miscellineous revenue 
86,805, and for protection £6,600, we have a balance 
of £80,000 to be met from irrigation revenue, This 
on 120,000,-aevas would be an average of 5 shillings 
per acre, 

The Ganges Canal, with an estimated irrigable area on tho 
of 800,000 acres (where a greater grea has beei Sanses Cue 
shown ag irrigated from this canal in ‘Any year, the.rgs sats on 
figures are arrived at by adding together the areas for Ima which 
ench six months of the year, thus in many cases showing wie semi 
the same acro ttvice) haga capital of 23 millions to f° hone 
which should be added 14 million accumulated unpaid per acre por 
interest, .'Chis ab 7 por cenbyreqnires an annual reve. “YY 
nue of £280,000, Settirtg nsido 245,000 as tho charges 

&: 
a 


* 
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tobe probably mot from other sources, thore is a 
balance of £240,000, or, if the arrears of intorest are 
omitted from the capital, of £170,000, 10 bo met from 
irrigation revenue. This would require an annual 
average acreage rate of 6 shillings, or of 43. shil- 
lings respectively. The present gross revenue is 
£208,000; the voluntary irrigation rate averages 5 
shillings per acre for six months. 


onthe The Bari Doab Canal has an irvigable aren of about 
Beare 400,000 acres, and a capital of £1,400,000, bub ib has 
average rele algo 760,000 accumulated unpaid interest. This onpital 
Iunds wich ab 7 per cent, gives £150,500 or £98,000, according 
gable would as that avrear interest is included in or omitted from 
af feitere the capital. Excluding charges to be met from other 
per sore per sources, this would probably be diminished,to £126,000 
or £80,000 as due from irrigation, which is an annual 

charge of 6} or 4 shillings per acre respeotively.* 

The present gross revenue is £90,700; the voluntary 
inigation rate averages about 7 shillings per acre for 

six months; of which 2 shillings are payable by the 


owner. 


a 
The foregoing results may ‘be summarized in the 


following table :—~ 
SS 


ReQvisiey ANNUAL IRRIGATION 


BATH PER AORE OP IRRIGADLR 





“AND g Deduot, a tax lovable on jae 
geble lands beneflta Ir) 
aes (A) (B) drainnge worke of the Fanal, 
Ifaccumulated | Ifaccnmulated| one-clghth of the forogolng. 


unpaid interost| unpaid intorost | Tho balance thon is— 
in included in | is omitted from 
the onpital, | tho aapital, 





; (A) (hy 
Orissa vel 6 shillings 5 shillings, 5 philiings, 4% abilings, 





Miduspore,.} 6 6 oy be a, 
Ganges | By ao Boy cS eT 
Bari Doad wf Ob a> y ay Skin 








W,B,—Throughout this pampElot a raped haa ‘been tnkon a9 representing two 
sailings 
It would appenr to the present wriler necessary that, in 
intioducing & compulsory rate, the Government should 
capitalize all arvenis of interest which have accrued on 





# The areas shown as migabk! from the Ganges and Bari Donb 


Canals aro believed to be approximate. 
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these works, adding the amount to their respective - 
capital accounts, On new works, it is believed that not 
more than 16 per cent. on the capital invested need, 
under the compulsory system, ever accrne while the 
works are under construction; that amount may be 
unavoidable. 


Looking to the figures shown in the last column of ,Thus under 


. ‘ ° the te 
the table jusl given and adding 15 per cent, thereto, apiy ayatom 
it may be concluded that, on new works where large mnunl sts 


arreais of interest Nave not been allowed to acer. Per, nore of 


mulate, the average irrigation annual chage sould land wate 
be from 4 to 5 shillings por acre for cullurable and irri- gable would 
gable land. One-fonrth of this has been snggested as hn,from 4 
the shave justly payable by the landlord, while the oul- 5 shillings. 
tivator would have to pay the remaining three-fourths, 


or from 8 to 8% shillings per acre per annum, 


It should be remembered that, at present in Upper the pra. 
India on the Ganges and Bari Doab Canals, the volun- pk srerase 
tary rate payable by cultivators varies from 6 to 6 gttors onthe 
shillings per acre for six months’ irrigation, Lhe conclu- faced on b 
sion is that all those who ave habitual irrigators will be ety 
benefited, and that under this compulsory system they {yin 
would have every inducement to improve cultivation, limes per 
ns they would find their intelligenco and industry no tnityesr. 
milonger made the subject of heavy taxation; while the 

“owner? who nowon the Bari Donp Canal pays 2 

shillings por acre for six months, would likewise be 

largely benefited, having only to pay about half that 

yato for an entire year, 

It is necessary to allude to the manner in which the How, for 
Bastern and Wesleru Surana Canals and other Canals 2, bayat 
which haya cose ready-made into the hands of Govern- capital of 
ment should bo treated. There is no reagon why those and Western 
who ave benefited by them should be required to pay gas shoud 
only 7 percent. on a capital which represents but thd be estimate 
cost of extraordinary improvements and realignments, 
Those persons who may be benefited should she required 
to pay the 7 per cent. on such a sum as may be fairly 
estimated as the cost of the works, as they now stand, 
if they had been constructed by Government in- 
stead of having been acquixed by it through conquest. 
The surplus infoyest thus falling into the -hands of 


« 
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Govornment is a legilimatg duo of the Stato, The 
amount would probably be about £60,000 per anoun 
from the Eastern and Western Jumna Canals, each of 
them contributing a moiety, 


Tandetobe It would appear that in making the assessment abl 
anided mo first on cach field, the land should be divided into three 


cording | elnsses according to the‘benefit that irrigation is likely 
recewedant{g gonfer on them; the first class probably paying 30 


tobi - 
oi accord: per cent, per acre more than the averngo rate, the 
ely. second class the average rate, and the third class 80 per 


cent, less than the average rate. 


csnais For the purpose of the canal cess ib would be more 
sMamieaea equitable to split up a large work, where the main canal 
nitosections is (gny) over 50 iniles iu length, into sections of some- 
seetionw here about 80 miles each, ach section would bear 
sbould have . < 
a separate its OWN expenses and a proportionate share of the 
com -** dondweight that every canal must carry in the shape 
of interest and maintenance charges for the costly but 
of themselves, unremunerative headworks, Such a sec- 
tion of a canal having been gompleted, all the distribu. 
tary channels leading fiom it should be put in complete 
readiness and furnished with all fhe apparatus necessary 
for regulating the supply of water to the fields; minor 
field channels leading on to the separpte fields situated 
on the slope which falls from the distributary channol en 
should also be constructed. ‘Theso latter diminutive 
channels hold a very important position in the machi. 
nery for iirigation, as they aid groatly the regularity 
and rapidity of the distribution of the water, while 
checking what must otherwise be a wastoful consump- 
tion; their construction is ngt costly, but they require 
in the first place to be laid out on scientific principles, 
and cannot well be left to the cultivatérs, who should, 
however, each man in his own field, be required to keep 
them in thorough repair when they have been once 
constructed at the cost of Government. 
_Oneomples When all this has been done, the Local Government 
100 of A Bade . ar “ 
ton of ashonld cause its Engineer Officers to diaw up charts of 
canal, oth? the land which they may deem inigable from the canal 
taken mo-and its ,channels, distinguishing between the area 
-thoses, which is cultmable and that which is uneultarable. 
They should thus -map oul the tracts commanded by 
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the canal, showing each field and its area in detail, 
Similar charts should be made by. them of lands not 
irvigable which they may deem chargeable with some 
contribution either as boing protected from inundation, 
or as being benefited by the drainage works which 
have accompanied the canal, 


These charts should be sent to the District Revenue 
Authorities for most careful study nnd revision, The 
charts should also show the acreage rate which should 
be imposed on each pértion of the area concerned. 


The charts, when revised and corrected, should, 
together with a report from the Revenue Authoiities, be 
forwarded to the Local Government for approval. 
That approyal having been obtained, a notification 
should appear iu the Gazette, that, such a section of a 
canal being with all ils distvibutaries and drainage 
works complete, the lands benefited thereby wonld be 
forthwith assessed with a canal rate, such as to yield 
7 per cent. per annum on the total capital chargeable 
to that section. It should add the precise amount of 
that capital, ° 


. 
The Act authorising the imposition of a compul- 
sory canal rate should contain clauses laying down the 
following necessary provisions, as also those which 
have just above been set forth. 


It should state distinelly the shave éf the assessment! provisions 


himself has a permanent right to hold his land ata 


permanently fixed rental he shall be deemed both rent 


4o be borne by the enltivator and the rent receiver re- j 


hich should 


* e 8 contained 
apectively, and should declare that where the cultivator in the Act 


auth oizing 
tho imposl+ 
tion of a 
ompulao ry 


receiver and oultivator, Tb should also declare that the carl rato, 


gemindars,-as shown in the Collectorale Revenue-roll, 
will be held responsible for the punctual payment and 
collection of this oess from the parties by whom it is 
payablo, they 1ecciying,» commission of 5 per eent. on 
the amount, and haying power, in*the ense of arrears, tia 
gue as for reut due; while the Government will liave 


power to recover arrears from the zomindarg thomselves 


precisely ag in the case of arrears of land revenue, 
: 


Tb should deolara that cor “the publication of the 
notification in the Gazedte be Local Authorities should 


Rodtc 
tion of ¢s- 
tablishmont 
charges poa- 
siblo under 
the compni- 
‘sory system 


G4 OUR IRRIGATION POLICY IN INDIA. 


isone notices of demand on each person chargeable with 
any aoreage vate, showing the amount assessed togethor 
wilh the area for which and the rate at which the nascas- 
ment is made, ‘ Any objections shonld be filed within 
one month from the service of this notice, and these 
should be decided with much care, In this way the slight 
alterations desirable may be gradually offected and in- 
justices remedied within the first two yoarsof the impos- 
ition of the cess, after which time the claim against 
each acre should remain fixed and (letermiuate, 


The Act should provide that in one or two contin- 
gencies Government should grant an entire ov partial 
remission of this canal rato; namely, when, owing 
to the breaching of the embankments, damage through 
inundation may accrue to the crops, or when, through 
any cause the prevention of which is in its power,—~as 
through a defective condition of the works,—an in« 
sufficient supply of water may enter the canal, A right 
should be reserved to the Government of closing any 
canal or section of a canal for repairs during ono period 
in any year not exceeding a month in duration, and for 
any short periods not exceeding three days at a time and 
one month in the year in the aggregate. Such closures 
may be necessary for improvements or repairs, and for 
such there should be no claim for romission of water- 
vate; provided thnt the long closure of a month is 
preceded by a notice issued fully three months prior to 
the commencement of the closure, . 


As regards the collection of this canal rate, is must 
be borne in mind that the zemindars have already 
rent-collecting establishments, with much spare time 
on their hands who might well be utilized for this 
work and would indeed form the fittest agency, The 
commission which it has been proposed to give the 
vemindars should be shown as a charge against the 
revenue and would fall under the 2 per cent, allowed 
for maintenance and collections. 


One great advantage which- the system of a 
compulsory canal rate can boast is that ib would enova 
mously reduce the charges under tlfe head of both 
collecting and patrolling establishments. It may be 
xemembered that 2‘per cent, on the capital outlay has 
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been token as representing the probable charge for 
-maintenance, collections, &a, under the compulsory 
system, Under the voluntary system these charges are 
very much higher, being fiom 24 10 8% per cent, on the 
Ganges snd Bari Doab Canals, The Orissa and Midna- 
pore Canals showa charge of from 1 to 2 per cent. on 
this account; but these cases can form no guide, inas- 
mueh as, the works being incomplete, a large portion 
of the establishment charges are debited to capital, With 
the great economy effected in establishments by the com- 
pulsory system, it is believed that the charges for main- 
tenance, &e., may, on the Ganges and Bari Donb Canals 
and on all other canals, be reduced to 2 per cent, on the 
capitalfoutlay, 


Tustead of the present hordes of collectors and peong 
who roam through the irrigating tracts searching 
for new itrigation and recordiug the extent of dren irvigat- 
ed, invading lands and annoying the people, often 
idle for months together, and then, on a sudden rush for 
water being’made, unable to answer the call with sufi. 
cient promptitude, the gompulsory rate, introducing 
regular and = systematic irrigation anda fixed liability 
for payment, would enable the local revenue officials 
with the assistance of a small staff of cheaply paid 
subordinates, employed for the purpose of regulating the 
w flow of water on the difforent days to tho different lands, 
to manage the whole business of distsijution of water 
and collection of revenue, In addilign to this it may 
be well if, to every two or three districts where canals 
may be in existence, 2 young Civil Servant weie ap- 
pointdd to be constantly on the canals, watching in the 
interests of the people, the condition of the canals and 
the proper and efficient distribution of the water. The 
staff of Engineer Officers required for the maintenance 
of the works would not be altored by the cess being 
voluntary ov compulsory, 

In introducing the compulsorycanal rato there would posit 
at first doubtless be dfipositivti to be overcome; but, voudutnet 
after its introduction, the justice of the policy and the tompusor's 
equity of the cess would be apparent to all, and the jet grout 
present wriler doubis not bul that it would give rise to 
contentment and obliterate, many heart-burnings, In £ 
almost all legislation it is Necessary to offend some one; 


. 
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the tax+payer of course at first thinks only of the 
burden of the tax and nob of its necessity and propriety, 
which should with Govornment form the first considora~ 


tions. 


Before concluding, a short reference must be made 
to the position this compulsory rate would occupy in re- 
lation to the land revenue, In Tndia, the land revenue 
annually payable by tho landlords to Government ig 
fixed for various periods,—in some cases in perpetuity, 
in others or 80, 20, or 10 years. During the currency 
of the period of settlement Government ennnot in- 
erensa the assessment of the Jand revenue. At the 
end of the term of settlement Government can alter 
its assessment in any way it may choose, ,its demand 
being limited only by justice and the amount that 
people ave willing to pay, Probably in many cases, 
where duing the currency of a settlement a new onnal 
has been opened, the land irrigable therefrom or pro- 
tected from inundation by its works would, on account 
of the benefits, supposed to accrue to such land being 
on detailed enquiry found to be considerably in excess 
of the compulsory cess levied, Ue"thought able at the 
time of re-settlement, to beara higher land revenue 
assessment. This would be owing to the existence of the 
canal and apart from all other causes Which may justify 
and inctease in iy land revenue assessment; such, for 
instance, as the falling purchasing power of money, 
Were the system of a compulsory iate introduced it 
would appear to the present writer that the revenno 
raised by means of it should, during the period of the 
settlement then current, be shown in the accounts dis- 
tirfet from the land revenue, * Tb would further appear 
that on tlie termination of the settlemont, (he re-asaoss- 
ment of Innd revenne should be made cntirely inde- 
pendently of this compulsory cess, and that not even the 
portion of the canal chargos contributed by lands for 
protection and dininagt should beamerged into the land 
revenue. It is in the interest-of the people most 
necessary that they should nof in any such way 
part with the strongest safeguards they can have 
that, if they lave te pay for the canals, Government 
must maintain them andthe works connected with 
them in thorough: repair, and that only so long as’ the 
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works ave thus mainfained in full efficiency shall they 
be made to pay, Were the cess or any portion of it 
merged into the land revenue, this most necessary 
condition would in the course of time be gradually 
lost sight of ; the works would fall into dis-repair and 
ineMotoney, but the people would have to pay all Lhe 
same. 


This discussion of the manner in which Inigation 
Works must be madq to pay their own way, and of 
the comparative capacity of the voluntary and com~ 
pulsory systems of taxation for securing that end 
together with the thorough maintenance of the works, 
the contentment of the people taxed and an increase 
in the general prosperity of the Indian Empire, is now 
finished. The writer, without further apology, submits 
his ideas as to the policy which it is uggessary to 
pursue in order 1o relieve ihe Government of India 
from the very heavy and permanent annual charge 

~of at least half a million sterling which represents 
thé annual deficil in the immediate future arising 
from its canals, as well its to enable that Government 
to multiply its canats; and to oxtiacl from them the 
groatest possible amount of good. Several opinions 
embracing a lage variety of proposals have been 
reviewed, and antongst other conclusions therefrom, ave 

tho unavoidable ones that no person is satisfied with the 
present ivvigation policy, and that Yone of a more 
reliable nature must be substituted, The demoralizing 
tendency and economic fallacy of the policy, as also 
tho inevitable injustice of the application of* taxes 
levied from the general community to the purpose of 
meeting the beavy annaal charge which it entails on 
the Indian xevennee, have been discussed ahd depre- 
ented. A theory has been set forth, and a practionl 
method of giving effect to thal theory has been pointed 
out, he adaption of the eourse advocated weuld, it 
is believed, converl discontent and doficit into content 
and financial equilibyfam, The irrigation and famine 
policy of our Indian Government would be placed” 
on a satisfactory footing ag regards ils sympathetic, 
ils economic, and ils financial aspects; a position never 
yet attained, but which, ,once attained, would go far 
towards rendering famine nnknown ia the land, , 
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In tho whole range of Indian questions this isa 
subject which in importance and pressing urgency 
can yield tonone, ‘the financial probloms involved in 
speeding the day when irrigation canals shall cover 
the plains of India are, in the free of the enormous 
demands made on the exchequer by’ frequent droughts, 
of a natme which renders their early solution an impera- 
tive necessity, if British rulo in Inda is to be main- 
tained, 
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“ Eoonomical River Training in India.” 
By Carteron Fowrti Turneu, Assoc, M. Inst. C.E. 


Onn of the most striking natural features of Northern India 
is the condition of its rivers, or what during nine months of 
the year can only by courtesy be termed rivers. The traveller 
who suddenly finds himself faco to face with a bridge } mile in 
length, carrying a road ovor an arid waste, studded here and there 
with small ponds and patches of rich vogetation, cannot but wonder 
at the unnecossarily lavish expenditure, as ho would torm it, of 
the Indian Public Works Department. Let the traveller, however, 
find himself at the samé spot during the monsoon, when through 
evory span a foaming toment rushes, and the reason for the con- 
atruction of the pridgo is at once apparent. -To the engineer, 

-wesponsible for the safe koeping of tho bridges and of the villages 
near tho river banks, this charactoristto is invaluable, enabling 
him 10 work dry-shod in making preparations to deal with tho 
annually iecurring floods, Tho regularity with which the mon- 
suon visits India is another source of comfort to the custodian, who 
knows exactly when to havo protective moasures perfected, 

Tho methods of trainitg stroams by force vary in different 
localities according to requirements and natural resources. Where 
tho rivor-bod contains boulders, theso are massed together, and 
spurs of immense strength are readily constructed. Such rivors, 
however, require but slight attention as compared with thoso 
whose beds are entirely of sand, antl which change thoir course on 
the least provocation. Whon block kunkur is at hand, or easily 
obtainable, spurs of great solidity are easily fo.med. This method 
of protection obtains on tho Soinde, Puyjab, and Delhi Railway 
over the rivers discussed lator i in this Paper, which pass under the 
line a few miles above the*adtual points 1o be consslored, The 
‘kunkur is hrought in the company’s trucks, and discharged near 
tho abulmets - tho various iis ee or oven sand with a 
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facing of tree branches (Fig. 1), has been found to act officiontly 
where the cost of carriage of boulders or kunkur has rendered the 
more solid spurs impracticable. Spura of this description wero, in 
fact, in almost universal use until of lato years in Northern India, 
and ave still from time to time adopted, 

Artificial sandbanks of lmge dimensions have also been tried 
without tree-faciug; but labour, the sole itom of expenditure in 
such works, has now become so expensive that the reduction in 
size vendored possible, when a facing of olay and tro branchos 
was tried, hag more than counteracted the extra cost of tho facing, 
Only where trees are exceedingly scarce, therefore, is it wise to 
adopt this plan. 

The object of this Paper is, however, mainly to consider the 
subject of river training where coaxing, as opposed 10 force, is the 
primary agent, an agent prompted in the first instance no doubt 
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- 
by economy. So vacillasing are Indian rivors, so changeable 
their streams from day to day, that it is often absolutely necossary 
to prepare precautionary traps and stumbling-blocks in places 
comparatively remoto from the river bank, The construction of 
strong apurs not only necessitates money but time, and, when 
complete, theso cannot fail to produdd a galling effect on tho 
holder of the government purso strings; if, by chance, the spurs 
have no work t6 perform, and are left high and dry, a useless ex- 
penditure of labour and funds. 

To better describe the use of floating spurs, Brownlow’s woods, 
&o., it is-thought advisable to fake threo actual examples of rivors 
lately under charge of the Author. The diagram annoxed shows 
the threo rivers at points where they cross tho Grand Trunk Road. 
Over the Marcunda (Fig. 2) a brick bridge of twenty-seven spans 
of 86% feet each carries the road, whilst, as regards the Tangri 
“and Oomla, ethe constructiqn of the ‘Scinds, Punjab, and Delhi 
Railway has so reduced the traffic on the Grand ‘Trunk Road in 
this part of late years, that funds have not been provided for 
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bridging these smaller rivers (Figs. 8 and 4). During the dry 
months a temporary road of scrbunda grass (a coarse rush) is 
nsually laid down and replonished from timo to time; whilst 
in floods an elephant is kopt at hand for tho uso of travellers, 
all cart traffic being for tho time suspended. Another method of 
crossing is largely practised by the native drovers and others, 
Lerds of cattle swim and reswim the torrents daily, starting up- 
stream far above tho intended placo of landing. By clutching the 
tails of the fatter kine the natives offect a safe passage, a feat. 
which would bo impossible but for tho aid thus afforded. The 
three rivers to be discussed run parallel to each other towards the 
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wost, and all threo oross the road within 12 miles of Umballa, 
and at a distance of about 80 miles from the lowor Ilimalayan 
ranges. ’ ' 

The rivor Marounda, at the point in question, is about 1,600 feet 
in breadth, and thore is an entire absenco of flowing water during 
tho greater portion of the year. In the rains the depth which at 
times and in placos reaches as much as 15 feot, varices hourly 
according to the volume of wfter and to the ever-changing form of- 
channol bed. Till within tho last fow ycars, tho full force of the 
stream was prinoipally felt on the porthern shore, but an entire 
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' change hns since come ovor the scone, aid proteotive measures are 
now needed on the southorn bank alone. 
‘ 


Pye. 8. 





e 
Beyond an immense earthern bund or spur, about 2 milos in 
length (Fig. 2), is situated the native city of Shahabad, ‘The city 
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is practically protected by this bund; moreover, any considerable 
ineuision of the river in that direction would be resisted, owing 
to the dangor it would cntail on the southern abutment of the 
Marounda bridge. 

Tho commencement, then, of the monsoon of 1880 saw the main 
stream bn the southern shore, whero it was opposed by three 
strong carthorn spurs faced with the branchos, as described above, 
and shown in Fig. 1, Theso spurs had been severely injured 
during tho provious year, and would have required a largo ox- 
penditure to render thom efficient. Instead of undertaking tho 
extensive repairs of carthwork necessary, and replenishing the 
facing of branches, a plan was adopted to induce the stream to 
change its course, by causing a deposit of silt over the abraded 
face of tho spur which was first exposed to the stream. This plan 
consisted in firmly attaching two long “ monj” ropes, 5 inches in 


Fig, 5. 








diameter, to the op of the bund at selected spots, and anchoring 
tho othor ends in tho rivor-bod by means of orates filled with 
bricks, and buried beneath tho sand. T'o the ropes were attached, 
by means of ban string, gnd as close together as possible, large 
branches as bushy as procurable, This spur was covered, so to 
apeak, by a second sp, composed entirely of Brownlow's weeds, 
situated a short distanco up stroam (Fig. 2). The weeds (Fig. 5) 
wore placed at intervals of 20 feet in two rows, likewise 20 feet 
apart. Rough timbers about 34.fect in Tong and 3 inches in 
average diameter, wore fist firmly nailed and lashed together to 
form a cubical crato; around these stout cords were intertwined, 
forming a notwork for containing brickbats. Old Kilns, used in 
the construction of tho bridge, afforded ample bricks. The crates 
were fizat sunk in position in the sand, care being taken te 
expose a flat surfate at right angles to tho force oxertod by the 
wee when floated. The xoperconnecting the tree and the anchor 
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measured 24 inches in diameter and about 12 feot in length, whilst 
the tree was selected of a large size, and thick, bushy naturo, 
The entire spur contained one hundrod of theso woods, and ox- 
tended about 800 feet in the river-bed at an angle of 80° with the 
direction of the stream, Additional strongth was givon to tho 
spur at both extremities by increasing the rows from two to threo 
for short distances. ‘Tho effect of this spur was satisfactory, At 
the close of the rainy season ho vestige of the hindormost row of 
weeds was discernible, so well had tho front row done its work, 
Sand, over the entire bed in rear of the spur, had acenmulated to 
a height of several fect, and the main stream was diverted into 
the middle of the channel, 

Before dismissing tho subject of tho Marounda defenco-works, 
some mention should be made of a spur which now stands high 
and dry, far away from the present watercourse, and which affords 
an example of tho application of force to vivor training, ‘The 
position of this spur is shown in Fig. 2. A serics of ouormous 
brick wells, distant about 50 feet apart, and sunk, it is helioved, 
25 feet, ave connected by a heavy iron chain, which is rigidly 
anchored within the wells. It is probable that carthon bunds 
oxtended from wol} to well, the iron ehain carrying a facing of 
tree branches. No trace is loft of the earthwork, and the chains 
and wells are scarcely perceptible, being almost entirely covered 
by sand and vegetation, 

Yearly encroachments on the road, and increaging danger to the 
village of Shahpore by the Tangri (Fig. 8), rendered it a mattor o: 
the utmost importance to ‘porfect defensive moasuros at this point 
before the rains of 1880, Marthon spurs, of tho typo shown in 
Fig, 1, with Brownlow's weeds at the too, were first constructed ; 
but an almost unprecedented flood carly in the monsoon com- 
pletely removed all vestige of tho spurs pnd weeds. ‘Tho following 
mothod was thereupon adopted. Tha perpondicular banks, cut 
away by the flood immediately on the upstream side of tho road, 
wore first sloped off; stakes wore then firmly planted above, and 
the arrangement of “branch-facing” was tricd, as though tho 
natural bank were itself e spur, At tho foot, crates of brickbats 
wero loosely thrown. Advantage was taken of a largo tree on 
the benk, Fig. 8, to throw out a floating spur. A 5-inch ropo 
was attached to the tree and carriod into the stream at an angle of 
about 40° to the bank for oa distance of 200 fect, whore it was 
Ainally anchored with great care by rugnorous crates, &o. To this 
rope branchéS wore closely tied, and at intervals of 5 feot Jargo 
balks of deodar wood (procured from an old bridge in the neigh- 
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bourhood) were atiached in order to aid flotation. Brownlow's 
weeds were also distributed above the spur to help its action. A 
sudden subsidence of the water, after tho flood alluded to, 
enabled this work to be effectually carried out, and the result was 
all that could be wished, the main stream being at once diverted 
into mid-channel. 

The plan adopted in the case of {he river Oomla is shown in 
Figs. 4, 6 and 7 Targo trunks of treos, about 12 inches in 
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diametor and 12 fect in length, were sunk to a depth of 7 fest 
in tho sand at distances of 12 fecttpart. It was at first intended 
to sink them by sharpening the butt-end and “jumping” them, 
‘but it was found more expeditious to dig a deep hole and thus let 
them in, xtra resistance was opposed to the pressure of the 
stream by placing large balks 4 to 5 feet long, as shown in 
Tig. 7. From tree to tret ‘vere attached two b-ingh ropes, ro 
spectively 2 fect and 4 feot above the ground; to these wore tied, 
as close together as possible, “large bushy branches on the side 
° : 
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furthest from the stream. A few Brownlow’s weeds were placed 
at the down-stream extremity of the spurs, as an extra incentive 
to the ourrent to cause an acdumulation of silt. Tho abnormally 
high flood, which so greatly damaged the Tangri banks, also 
sorely tried the tree spurs on tho Oomla; at the closo of the mon- 
soon, however, a decided change in the river-bed was porcoptible. 
That tho cost of spurs, ag above described, is but trifling com- 
pared with that of kunkur or earthen embankments sufficiently 
massive to ensure safe resistance to heavy floods, will readily be 
allowed, unless indeed in the event of tiees boing almost un- 
procurable. In the cases under discussion the trees wore obtained 
from plantations along the Grand Trunk Road, whilst the brick- 
bats were brought from abandoned Government kilns, which in 
each instance were close at hand. The cost of rope and nails was 
practically nothing, and the unskilled labour requisite amounted 
to a mero bagatelle compared with the carriages, Whore carriage 
entails so large ® proportion of expenditure, it is impossible to 
enter minutely into the question of rates, which practically vary 
for every spur, Suffice it to say that, under advantageous circum- 
stances, # Brownlow’s weed would cost from 2 rupees (ds.) to 3 
rupees 8 annas complete, and in posftion, whilst for trees follod 
and fixed (as in the Oomla spur) 1 rupee cath was sufficient. ‘Tho 
cost of branches per lineal foot, including rope and string, was 


from 4 annas to 8 annas (6d, to 1s,). 7 


The Papor is illustrated by soveral diagiams, from which ine 
wootouts in the toxt havebeen propared. 
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To 
Tho Commissionar of Orissa Division 
Cuttack 
Sir 


I beg most respectfully to state thal Iam requested 
by the Balasoré National Sosioty to submit the actompanyiug 
report and petitions for your favourable consideration and 
pray that you would be pleased to forward them to the Govern- 
ments of Bengal with your opinion thereon, , 

A few years ago reports reached the Balasore National 
Society from various quarters that the Trrigation Canals had be-" 
come a source of oppression o the people. With a view to as- 
cerinin how far these repotts were correct they doputed Babu 
Sashi Bhusan Mukerji to collect real facts and to submit a re-! 
port, thereon, This géntloman was told not to interfere with the 
works of the Government officials in connection with the canal— 
to make no common causo with the ryots—and not to instruct, 
thom to withhold paying their cess, but simply to colleet facts, 

Babu Sashi Bhusan wont to make onquiries in March last. 
Ho travolled over noarly tho wholes tract of land through 
which the canals pass, Ilo collectod from nearly 846 mouzas 57 
petitions to which moro than 2100 signatures aro affixed. 
Translations of the potitions ave word by word embodied in this 
report which also contains transiatigns of the report audmitied 
by him, ; 

Tho petitioners speak of 

J. ‘The diendvantages from the oundls. 

II. ‘The opprossign of the canal officers. 

III. ‘he rodress of greivances, 
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I. As regards the disadvantages they show that the Canals 
cannot supply water to high lands which require irrigntion 
water to grow crops, but they pour in an over-abundant 
supply of water to low lands which require no water from the 
irvigation canals and which are thus injured by their surface 
soil being washed away. 

2ndly, The cultivators get at present very little bonifit 
from rain water as the whole amount of it is taken to the 
canals by means of a network of drains scattered over the 
fields, Being thus deprived of an advantage which Nature pro- 
vides, they are put under the necessity of paying hoavily to 
meet this artificial want. 

8rdly, The embankments stand in the way of the over- 
flowing of rivers and thus prevent the deposits of silts which 
hitherto kept up the productive power of the soil, 

4thly, The rates of cess are high, ¢* 

Sthly, The cess is realized in one instalment, 

6thly. The cess is lovied on all lands exeepting home-steads 
whether they are irrigated or not. 

7thly, The cattle afe not allowed to graze on the embank- 
rents, ond their sides. 

athly, ‘The canals are dried up in winter and dry seasons, 
when the ryots want water most urgently, 

TI. As regards the oppression of the officers the potitionors 
show that if thoy do not treat the under-officers connected with 
the cana} they arg harassed and oppressed in sevoral ways:—~ 

latly, They do not get water in time, 

2ndly. Water is let into their fields when there is no need 
for it to the great damage of the standing orops, and not 
satisfied with this, the felds aro assessed for this water. 

Srdly. Their cattle are imppynded on the falso plea of 

c : 
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having giazed on the embankment, 6 


4thly. Noticos are not served on them in time and very 
often notfat all and warrants are at once issued to arrest thom. 

Sthly. Such fields as do not réquire water, or have not 
taken water aro agseasod. 

Gthly. The subordinate officers of the canal pour in water 
to some fields unasked for and realizo double cess ia Re 6'per 
acre on the plea of the ownors’ having stoten water. 

7thly, Those who fail to pay cess are harassed and oppressed 
very much ap the time their property is attached. For instance, 
things that are found out-side their houses axe not seized bat 
the officials forcibly enter the houses of the defaulters and take 
away any and ovory thing which they can lay hands upon, 
and even go the length of snatching away ornaments from the 
persons of the women they*happen. to mect, 

8thly. Tho djardars tyrannise over the ryots in various ways: 
—-(@) They voalize coss from the ryots, but at mes enter it 
ig, their account bdoks on other accounts than cess.( d)At other 
times thoy realized a portion of the,ccss and subsequently 
realize the whole amount, without making any deduction for the 
amount already paid (¢) Again a portion of the coss is inton- 
tionally left unvealizod with a view to enable tho ijardars to 
have a hold on the ryols ow some future occasion. 

TIL Tho potitioners pray :— 

lstly. Government may oxempt from assessment the lands 
which do not take or require water. 

Qndly. Lual Government givescompensation to the ryote 
wuose ovops are damaged or whose fields are mado less fertile 
by running waste water over them 

S8rdly. A better system of issuing notice in the first instance 


upon defaulters be instituted: ; 
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. 4thly, That the watercess be collested in three instalments, 
5thly, That a better class of ijadare be appointed. 

Gthly. That the rate of the cess be considerably reduced, 

7thly, That lands which have been deprived of their natuial 
supply of moisture by canal—drains be supplied with canal 
water gratis. : 

8thly, A better arrangement of Ferry boats, 

7thly. Cattle should be permitted to graze on the slope of 
the embankments towards the sides of the paddy fields. 

The Society think that there is a great deal of*truth in the 
statements of the petitionres, although the petitioners may have 
exaggerated their complaints and greivances occasionally. So the 
Society pray that a Commission be appointed to inquire into 
the complaints of the petitioners consisting of three members 
representing Government, Zemindars and Ryots reapectively. 


I have the honor to be 
Sir = 
Your most obdt Sevt 
Baikunthanath De 
President 
. Balasore National 
Society. 


TUE FOLLOWING BRYEFITS TAVE 
BEEN DERIVED FROM 
* THE CANAL, 
Te coeenenendnaenenetsientichattan ti don tacon a nna Sommemmaamamieamae 


Many fallow lands have been cultivated by the Canal 
waters. ‘Genorally the irrigation canals pass through lands 
situated on a high levol, High lands, therefore 
on both sides of the Canal which remained 
uncultivated before for want of water, have been made arable 
owing to free water communication. Bosides, some lands, whero 
only Asu, Birt and Benji used to grow, have baen turned into 
Sharad ov water~paddy “fields on account of a permanent 
“water supply, And a comparatively largo quantity cf 
wager-paddy can *bo had, Thoso lands therefore 
which had only one crop for the whole year, aro producing 
two Water-paddy crops annually, there being an abundant 
supply of wator, Somo places have.also been made favorable 
to sugarcane cultivations, Those villages, where only 1 or % 
acres could bo had for thé sugarcane plantation havo now 
5 or 7 acres for the purpese. Cotton cultivation has much 
to do with tho waters of the canal. Besides, to the cultivation 
of vegetables, such as~Brinjal, Kaohu and also to the rearing 
of greens, plantains and other*plants, the water of the 
canal has been of great use. 

In villages: on both sides of the canal tho .want of water 
folt is comparatively less, . Villagers, who. could, not procure 
waler oven from great distuiice are now supplied . with, fresh 
water near at hand, Domesticated animals bad to suffer much 
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” fom scarcity of water and sometimes in many places thoy used 
to be carried away in large numbors during the summer season 
The villagers also had to suffer much from illness and to die an 
untimely death by using fhe muddy water for drinleing ani 
bathing purposes, but now these miseries have been removed 
by the waters of the canal. (II) The Embankments of the canal 
and its branches haye done much in the way of improved commu- 
nication. There is no public road in eyory village. Tho beaton 
paths through which they pass, are ina miserable state and 
especially during the rainy season these paths « become almost 
impassable, Consequently many could not carry on then 
trade properly owing to difficulties of communication, But 
these obstactes have now beon effectually removed by the 
embankments, Fromerly the villagers knew nothing of the 
places lying 45 miles beyond the vill, 8 but now an old man 
of 80 years can give you informations of what is goiug on 40 
iniles off, Surely this is a great gain, 

The people of this country knew not‘before how to mako 
money from contract works, but from the canal they have now 
learnt how to Jay out money to their advantage, Many have 
also learnt various canal works, Whon the canal work was start- 
ed many natives made fortune from contract works and now 
they have become so woll versed in tthe profession that some are 
successfully seeking employments alioad. Vormorly tho condi- 
tion of the industrious class in tho interior was very bad, but 
when the canal work began they found ample work for themaolycs 
and got 2 annas daily for their labor, Thus they have beon able 
to live in comparative ease, and by judicious use of their little 
earnings they have gradually sucoeeded:in making somo mon- 
ey to buy paddy'seeds and ploughs for cultivation and 
to pay rents for the lands “they oultivated, In somo 
Places lower class people gre still working in tho canal 
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and so they are above want. Tho number of low class mon iy @ 
compartativoly great and that they aro doriying benofit from 
the canal is no doubt highly advantageous and promises a 
certain degree of improvoment in the country at large, The 
canal also does good to those who seck to earn their livelihood 
in this place and do rot like to go abroad by taking 
4 service under Government or Zomindars or others, The 
people work for them at home, they are not requirod 
togoany where for it, Their bost wishes have thus been 
gratified. Thgy sare now finding work undor government 
at home, 
» Tho ryots living near the rivers had to suffer a great 
deal whon these rivors overflowed thoir banks. During the ra- 
iny season their cottages used to remain long under water and 
they had recourse to adjacent high lands and hills with all theit 
movenblos to save themselves. There they waited patiently un- 
til the watera subsided and thon came down and repaired their 
habitations, thus experiencing o hoavy loss. But the canal has 
now effectually put a stop lo it, inas mach as its high embank- 
ments stand asa barrior to prevent the overflow of the sur- 
rounding places, 

The ryote of Madhupur havo got rid of these disnsteis 
as the high lovel canal passes by their village, 

All parts of tho canal are not favorable to commerce, ‘The 

three large canals Viz.—Patamundi, Taldanda, Machhgen’ and 
theiy branches aro ysed solely for the purpose ofwatoring tho 
fields around and so they aro not mavigable, The steamers and 
boats laden with merchandizo pass only through the igh Level 
and KinduPatna sangls. Besides this, these two canals and 
their branches also supply waters to tho ficlds for cultivation, 

KinduPatns, canal is more serviceable for tradg than the + 
High Level canal, As it extends a long way into tho interior, 
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®ihco merchandize brought fiom Calcutta to Chandbally port, 
ave carried easily through it to Cuttack and Kendrapara and 
thence to the Guijats, thus persdné of those places get foreign 
articles of commerce at*a comparatively low prico, From 
Cuttack and other places also, things are being sent to Caleutta 
will little trouble ; only Bhtudcuck and Jajpur products are sent 
by steamers through the High level canal to Cuttack. Somo- 
times rice, paddy, tamarind and the like are sant from 
the interior to Cuttack by the High level canal; but the trade 
is not extensive. ¢ 
In particular places the canal waters have: been much 
useful to cultivation, but those that have the advantage of 
river waters or the water of fountains from adjacent hills do 
not derive a greater benefit from the canal waters than thoy 
otherwise would, When there was ‘no rqin-fall, the cultivation 
was stopped for sometime for want of water and thea again 
after a heavy downpour it was all bustle and stir with the 
cultivators, This was a great disadvantage: but this has now 
been removed by the canal. If thero isa drought during tho 
time of cultivation no such wnconvenionces are now felt, and 
the paddies, which but for tho canal waters would havo boon 
destioyed for want of a proper rainfall, are now growing afresh 
under its influence. Fields from ‘vhich nothing could have 
been expected during a heavy dvought taw yeild at least 
4annas crop. But this cannot svert afamine in Orissa, 
pecause all its cultivated lands do not ‘vet catial waters, It {s 
only the lands near the caufl which always expect its wators 
during a season of drought, Its present system of wator 
supply is in no way adapted ‘for extdnswe cultivation ; and 
asthe few'acres of Jands which despite tho waht of rain, 
would pygduce crops ky tho éahal waters, do not give 
suffelent paddy for the consumptiou of the people of Orissa, 
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faming can not be warded off when 1t will make its appeat- 
ance and thus the object for which the canal has been madg 
could never be gained, should things go on inthis way 


DISADVANTAGES DERIVED FROM 
THE CAN AL, 


1. The officers who wore deputed to survey lands in such 
away as tho canals could pass through, without causing any 
inconyenionce {o the subjects holding them, obtained bribes 
from the people under false apprehension that the canals 
would run over their houses and by holding out that 
measures cquid be taken to divert thom if bribes 
were to ™bo -offered. In this way Re 80 was taken 
as bribo from one Sadanund Missra of Mukundapur in 
Porgunnah Gunsito, One Niladri Choudhuri of Kurynia-Ohan- 
garpur in the same Porgunnah, having opposed to pay bribe, 
fell a victim to tho anger*of the Amins who, under pretence 
of making survey, fordtbly broke into his house? ‘There was a 
marpit botwoen Niladri and the Aming and Niladri was ori- 
minally prosecuted, His case onded in conviction in the Lowor 
Court, Fortunato it was for him that on appeal to tho Judge, 
Niladvi was honorably acquitted. This sort of treatment was 
doalt out to tho pooplo of various places at the first slago of 
tho canal work. 

9, Kho officors of Land «Acquisition Department who wore 
afterwards daputed to look to losses causod by the canala to the 
people in connection with their houses, gardens, lands &c. and 
to report to governmont for their compensation, mado private 
arrangomen|s for bribes with the poople of Mofussil and thoro- 
by caused, in somo places, the government to suffer and in others 
the local people. Besides, a subject who lost his ow? land ond 
new house in the canals received back thoir values at the -rate 
of tho dvam land and — broken housa for refasal to pay buiber 
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whereas he who was able to satisfy the officers receivd more 
than his due for the logs of the lutter,as he was paid at the 
rifte of the former. 

8, At the time the canals were boing excavated, it was neces~ 
sary to cover up low places in tho canals and to make embank- 
ments where required by bringing mud from outside. The 
contractors being favored by the 7publie sorvants threatenod 
the peuple that they would take out mud from thoir gardens 
and houses and the people, as a matter of course, protected thoir 
own property and prevented the contractors from making use 
of their illegal force by payment of bribes. Those who agreed 
to the contractors’ terms had to lose nothing but” those who 
refused, had theiy out-houses, gardens and even their houge- 
verandahs out away with force, though there were heaps of 
mud accumulated at places nearer to the canals, Many persons 
‘ell victims to this mal-treatment, 

4, After the completion of the canal-work, the Amins were de- 

mited to fix water cess upon the cultivating lands. They 
tretched out their hands for money and, in gases where they 
received nothing, the house-compounds and the gardens wero* 
taken into account with the” cultivating lands and water coss 
was levied upon the whole, The rate payors suffored continually 
for two or throe years under this illegal taxation and at last for 
the proper consideration of the higher authorities they began 
to submit memorials one by one. The people however have not 
been as yet successful in obtaining redress. 


5. Two years after the introduction of water-irriga~ 
ing system up-country Amins, known in  mofussjl 
is Bar hundia, were deputed * to make a through 
survey of lands according to lists of Pergunnahs and Mouzas, 
As one portion of a pergunnah or a mouza could be easily 
misplaced within the jurisdiction of. a different Pergunnah 
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ora different Mouza, the Amins woe influenced by the 
offers of handsome money from the local Zemindars 10 mMke 
false demarcations of Purgunnah and Mouzas and to pass 
them as correct ones, This has materially injured mony 
Zomindars and subjects and ther’ ensued two or threo crimi- 
nal cases in Cutlack against those opprossive Amins, some 
of whom reccived dondign punishment for their works, This 
fact is well known to the pleader Gopal Babu of Cuttack. 

6. Within two or three years after the irrigating system, 
wator cess from Rs 8 to 8 was levied upon each acre of land 
and the rections Were made from the people at the said rate. 
The rate payers wore highly oppressed under this mismanage- 
mont and no heed was paid to their representations, Owing 
to this mismanagement, water cess on three acres was forcibly 
exacted from one who really held one acre and in casos where 
poople wore possessed of no lands at all, water-cess on some 
two or three acres was drawn from them, In cases 
of opposition to the payment of such illegal water-coss, it was 

axoatisod by warrant, distraint and auction. The people had to 
suffer much under this irrogularitye 
7, Atthe time whon the 68 years’ sottlement was 
promulgated, the officers called two or throe principal residents 
ofa village from whom full particulara of onch rosident 
as to what village he resided in and how much oultivating land 


ho had, wore reccivod and cach rosident had to put 
in a kabyliad in which was stated the water-coss levied according 
to the list of his cultivating lands, From this it appoays that 
there must have been great mistakos in tho executing of tho 
kabuliats owing to the absence of their veal holders. Water- 

cess on three acios was imposed upon one who actually, held 
one acre and he who was | bpssessor of no Innds was mado to 
pay somothing. Thus, subjects who were, in some ®asos, holders 
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of kabuliets of others’ lands and, in other cases, of 
kabuliats forcibly taken from, them were forced Lo pay illegal 
fixes for a period of 5 years. Nobody paid heed to thoir orios 
and remonstances. Some mouzas wore found to pay wator 
cess, although they were nofwatered at all ; somo mouzas had 
no necessity of being supplied with water in tho low lands 
but water-cess was realised from their rosidonts by supply of 
excess water which, in fact, caused ruin to tho crops grow- 
ing thorein, In truth, the peoplo lost thoir all during the coursa 
of these 5 years. Sonte villagers gled away from thoir parental 
lands; some respectable villagers paid water-cess by tho salo of 
their Zekhra; lands for the preservation of thoiy_ famiy roputa- 
tion and some had their houses levelled to the ground 


for want of repairs. A few villagers commited suicide in ordor to 
escapé the iron grasp of the tyrants as the water-coss officors 
‘ere called, These tax-harassed people tepresenied their grievances 
o the Collecter of Cuttack who, without” giving any frvora- 
ble consideration to the straitened ciroumstances of tho 
people simply ordered that on the expiration-of the kabuliat's 
time no ono should. be foratbly mado to exeoute new kabulidés oO 
no 2ulum be shewn to them. But boforo the oxpiration of tho 
already granted kabwliats, the Collector was transfored and tho 
oppression and zulwn consequent upon the grant of kabduliats 
were much tho same as before, A fresh yoquisition wag again 
made to the new Collector but without avail, New kabuliats 
were again being taken from the people to their extreme 
reluetatice under the repassing of tho & years’ sottlement, 

8. Tho people were over-oppressed with kabuliatd executed 
by them in 1882 and efter the oxpivation of their kabduliaty’ 
terms they were quite unwilling to execute now kadbudiads, As 
there was drought in last kartik, some monzesa indispensibly 
fequired water for cultivation This‘afforded tha water-coss of. 


° 


[ IX] 


cers the best opportunity for ronowing the 6 years' settle- 
mont with the subjécts, The water requiring mouzas wore 
supplied with wator gratis by breaches m tha em- 
bankmonts of the canals and tho distributaries and their inhabi-~ 


tants were tempted to execute false’ kabuliats in order to show 
the way to the pedple that truce kabuliets were prantod 
by them. Besides those mouzas, all the adjoining mouzas were 
inundated by unusual supply of water to the utter unwilling- 
ness of the cultivators which, in fact, though it proved bene- 
ficial to some extent in a fow villages damaged all the ripe 
corn to an slayming degroe, Hence it is clear that the wator- 
cess thonD bade other object in letting out wator of their 
own adcord into the lands of the people than to com- 
pol thetn to give new kabulidés and their object was at last 


brought into effect without diffieulty, The cultivators who bad 
their lands overflowed with water against their will were threat 
ened that they would have to pay twice or four times 
“their water-cess if ‘kabuliats were not —_oxecuted 
at the usual raté, In the year 1888, watercess of Rs 1-8 was 
realiscd per acre of land from those who were made to cunsent 
togive now kabuliats but thoso who never agreed to give 
kabuliats had to pay twice or four timos their watercess upon 
their lands, When opposition was raised to tho paymont of 
such illegal watercoss, tht defaulters had their house-ftu ni- 
tures sold off for non-payment by warrant, distraint and 
auction, In order to have mitigation of this illegal taxation, 
the people conjointly made a full represontation to the Collector 
of Cuttack but to their misfortuno their petition failed to 
attract the attention of that official, Thus the pec- 
ple wore mado to sulfor silently all tho troublos and hardships 
atlending tho grautof  kadulivfs agninst thoir will. 


* n - 
9, Among the cullivating Jands, there are some which are so 
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high as not to allow the canal-water to .un over thom; water- 
cess of from Re 1 to Rs 1-8 was levied thereon and collections 

* were denwn at the’same rate for a period of & years although 
the canal-water did not water them during the full period of 
the 5 years’ settlement, As those lands were with difficulty sup- 
plied with the canal-water in tho last year owing to the fact 
that the canal-water was inaccessible to them, double the above 
charg es were imposed upon them, The low lands which do not 
require the canal-water at all and where the crops xve choked up 
with the excessive rains were largely supplied with the canal- 
water in spite of the existnece of adequate water thero at all 
times. The result of this unencessary supply nf wetter was that 
it damaged all the ripe harvests and water-cess of Ral-8 was fix- 
ed upon them per acre of Jand. Last year there was no necessity 
of the canal-water, but it was profusely let in upon tho lands 
to the utter reluctance of theirowners and thereby were de- 
stroyed all the ripo harvest and twice orefour times their water- 
cess was charged. The peoplo were, in no little degree, harass 
ed by this .unjust imposition and irreparable loss was sustain- 
ed by them, It is quite clear that the watorooss officors hadno 
other motive in forcing such an illegal imposition than to 
compel the people to execute new kabuliats. 

10. The people can take the canal-water by incans of mud- 
shoots. The watercess officers supply these shoots to the peoplo 
ata higher price than they are purchased from tho pottors, 

- The people are never allowed to purchase thom at thoir 
own choice and gonvenionce. Sometimes it happened that tho 
watereess officers wilfully broke down tho shoots purchased by 
the people without their knotwledgo for tho purposo of supply- 


ing them with now shoots and theroby obtaining a profit, Tho 
canals which run through Taldanda and Machhgan offer the boat 
* proofs of this practice of the water-coss officors, ‘Lhe people 
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of that part of Orissa suffered a great deal by reason of 


sthis sort of oppression. 


11, The manner in which watercess is realized from the snb- ” 
jects is not at all convenient to them. At the first stage of 
this system, watercess was realised atone time but fortunately 
for the people it is now drawn on two occasions from them. 
Under the rules the people are to personally present themselves 
before the local officers to pay their cess at the time when it 
is due, As more than legal dueis charged upon almost 
all the villagers and false charges are made upon such lands 
as are never watered by the canal-water, the people do not 
go of their oF Revgrd and pay their taxesin timeand as 


soon as the stated time expires, water-cess together with other 


charges is realised by the service of warrant, distraint and 
auction, The poor villagers have been bothered too much and 
have none to whom they can represent their complaints. 

12, Notices ate served somowhero by the 
water-dess officers themselves and somewhere by the chowkidars 
of the locality. Immost cases, noticos are neither sent to the 
howes of the people nor are their signatures obtained, Under 
tho name of their being served, tho” noticos are generally 
left ob tho lodgings of the officers or in tho houses of the 
chowkidars, I personally witnossod plenty of the notices 
lying accunmnlated in the abovo places without boing sorved tho- 
ugh they wore found to bo ready for service, Owing to this grent 
inconvenionae the pooplo romain fully unawaro of the service of 
notices and after the stated poriod the dofaulters have their pro- 
porty illegally destrained for disobedjenco of orders as stated in 
the noticos and thereby an excess amount ofannas$ (ie ‘notice 
feo 2ennisand attechment fee-dannas)is paid by the defaulters * 
over nnd above thoir usual water-coss, Jt has come to my noti- 
co that notice feos wore privalaly drawa hy tho officers and mis- 5 

. a 


| XU] 


appropriated, An irregularity like this wag also soon to bo praati- 
ced at the time of the destraint of the dofaulter’s proporty, It was 
‘ulso observed that the defaulters had thoir property at, once dis- 
trained without any notices sent ta them and oxcoss focs of 
annas 6 chargeable on both tho aforesaid accounts, wore iakon 
from them. In some partidilar cases, the watorcogs officers were 
found to pay waterrcoss {rom their own pockets on behalf of the 
cultivators and afterwards totako bribes from tho  intorested 
partiesIt wag no little hardship , and disturbance 
that their property should be distrained at onco for 
non-payment of water-cess in time, Instead of touching 
anything lying outside the defaulters houses vogt-can onsily 
fetch their water-cess and its cost, the water“coss officers entor 
with force their houses and hayo their drinking jand cooking 
vessels or any other utensils of the kind brought out from their 
cookshed by low caste people, such as, Pans Kandras or Maho~ 
medans who are premitted to lay their hands oven 


upon amari-ugort of potridge. After the departure 
of the invaders, ag the water-cega officers ara.called, the people 
aro obliged for the sake of their nationality to throw away, thélr 
handes-cooking vessels, und have their houses’ cleansed and 
sanctified. Of the distraincd things one of Ra § worth which 
is taken away for Re 1 could not be used again, ,if'it could be 


taken back from the water ceas officers by payment of their le- 
gal dues, for fear of being placed bayond the) , pale of sovisty 
by reason of its having been touched by low-cagte people It 
is either to he sold at half-price or exchanged. The uge of 
this utensil in future time will be a source of degradation 
of the people in the eyes of others, Hence it will be neodless 
to mention here the number of disadvantages the people have 


undergone under this injustice. It algo happensthat suoh things 
e : 
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ag are worth Ra Bara sold off at Ro 1 and the mofussil 
people understanding that they have been touched by 
low caste people, such as Pan Kendra &,c. do not take 
them thdugh sold cheap. Consequently water-cear officers 
tako the advantage of keeping them at cheapest price for their 
own sake in the name of other meu. In cases where tho 
distrained things ae purchased by the local chowkidars or the 
public officers, illogal charges such as cost of conveyance of the 
purchased ‘things, dict allowanco of ‘tlio purchasers, cow- 
ghed hire ofthe purchased cattle & ¢, are unjustly taken from the 
people, Ttbastegn also come to my Hotice thatin many places 
things were distrained and auctioned in the absence of their 
real owners, 


18, Where the watercess officers fail to obtain bribes from reg- 
peotable mon, they do notfouch their property for nén-pay- 
ment of watercess bub secretly endéavour to trouble them in 
some other way. The watercoss officers do not ‘send them notice 
at all for information of their being defaulters byt at once ar- 
xtst thom on their way io market, Bazar or anywhere olse 
by the production of unoxpected warrants, The réspoctible 
men gould not say anything 'but’fecl | grdatly ‘ashained 
before the public and try to gét out of the’ hands of the arrost- 
ing officors by promising to pay their dues whether legal or 
illegal, The arresting ‘offidots «who intend maliciously 
to dishonor thom, do not leave them on the ‘way but 
pind them with string and take them in custody to their 
home by making them, take wnnocessary jovrney and 
insulting them on other way8 and donot release them un- 
ti] watorcess is paid. It is highly disoreditable that .public 
officers should thus wilfully expose and insult well ciroum- 
stanced people, many of whom left their parental lands 
and wont away to somo distant parts, Tho  uumpbor of such 
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persons will be casily found out on enquiry. 


‘ 14, It has come to my notice that exactions are made by 
the watercess officers in some places and in olthors by the 
local #ardars, The latter receive as remuneration a commission 
of five per cent on the whole amount for which dara is obtain- 
ed, This is no doubt an inconsidérable and inadequate sum 
which can hardly enable them to make two onds} méot, Bosides 
this an daradar can not havo his whole exactions roalised from 
the rate-payors until 7 or 8 months aro lapsed, Acvording to the 
latter calculation,what an djaradar receives aa wagos for his labour 
within the long period is almost nothing, N. bssit has no law. 
He therefore keeps himsolf on the look-out for other resoureos, 
By other resources is meant oppression to the public. Dwing 
the time when watercess is being realised, dict allowance is 
taken, pautis are not givon to i ignor ‘ant men for the purpose of 
realising a second exaction from them; half of the cost payable 
on the service of notices and warrants is on private measure 
charged on the actual watercess said to hdve been proviously 
paid in behalf of ignorayt rate-payers and bribes are obtainod 
by adjourning the usual time of payment. With regard to tha 
realisation of watercess, public officers are held in more roapect 
than the ijavadars by the people who dislike the latter, In most 
places, petty Zemindars and mahajdns are appointed as dards 
ars, These men have an easy time of it, They havo everything 
in their own way, They arenot required to bring 
suits against their tenant, debtors for the realization of 
their dues in the shape of‘rents, or paddy or money lent to 
them, When watercoss is paid, instead of debiting it into the 
accounts as watarcess, it is ontered in bohalf of rent, paddy or 


- Money. After the expiry of the usual time, notices and 
warranis are duly served upon tho tenants and ther 
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houses, ulensila are auctioned in case of nonpayment of 
wataxcess, a 

15, The drains have become another source of trouble 
to the people, In the last yoar when the 5 years’ settlement wat 
over, tho numbor of new executors of kabuliat was much 
decreas od and with viow to inorenso their numbor, drains wore 
excavated and are alill boing dug. The office of the draing 
is that they take away all the rain-water from 
any land, be it bigh or low, and the oultivators ave 
compelled to give in kabuliaé for cultivating them, Ags soon 
as it raing the whole xain water is takon off by those drains to 


the noarest reservoir or the nearest canals and what is sown on 
the ground at tho oxpenso of much labour and money and tha 
manure consisting of putrid straw scattered over the ground 
for the sako of the focuydity of tho soil are swept away to the 
great loss of tho cultivators. All tho hopes of the cultivators ara 
thoreby frustrated. The people do not receive any compensation 
for the loss of thoir lands through which the draing run and yo 
Rotion is takon against tho complaints mado by the people or tho 
Zemindars, Over places where thre aro long-standing tanks and 
jhitis which were moxo or Joss serviconblo to the cultivation of 
Jands, on tho occasions of drought, tho drains ara 
purposely mado to run to prevent the cultivators from 
cultivating lands with the water of iauks jhills &o. and, 
without exeouting kebutiate for tho canal water and aflor tho 
oxcavation of thosa dyains, iho cultivators are compelled ta 
give in keduliags inasmuch as allthe water of tanks, jhills 
avo taken away by tho drains, Both People and Zomindars have 
been great losors by reason of tho excayation of the drains. 
The digadvantagos derived from them may he enumerated aa 
follow:-(1) No cultivation, could bo safoly made without oxecut 
ing kabuliats for tho chual walor. « (2) The tagks and jhitls 
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used to be filled up with wator during the raing and thereby the 

Rearest villages used to havo good supply of water for bathing 

and drinking purposes and the nearest cattle used to case them- 

selved as they had free access to those tanks &o. during the oold 
and hot weather, but after the excavation of the drains to their 
great annoyance no soonor it rains than all the rain-wator 
canals is taken off of the people as wollas of tho cattle. 
(8 )The lands which remain fully overflowed with water dur- 
ing the rains can be payable in no other way 
than growing a large number of fish but since the 
exéavation ef the canals, no water could firnily-Btapd thereon 
and consequently uo fishes could grow and hence the loss is 
inreparable, As these lands have beon tenanted from the timo 
of tho Sottlement, the Zemindars avo obliged to retain them 
and pay their renis from thoir own pocket. 

16, The distributaries aro made to prevent the rush of wator 
‘rom the rivers and water-falls of the hills which used to pour 
water upon the land for ihe benefit of oultivation, ‘Tho lands 
finding no profuse supply of water from that source could wot 
lend their produce in the same quantity as before, The distribu 
taries are likewise made by the side of the hills, Those distri- 
butaries being situated upon higher lands than tho ordinary 
canals, are never filled up with water unless tho heavy raing sot 
in, no when scarcity of rain is felt, tho lands aro not properly 
supplied with water which tells seriously on —_oultivation. 
The supply of onnal water may ‘occasionally water 
them but that too is not available iff the watercess be not 
paid. But tho flows of * hill waters left sediments 
behind over the ground, fertilized it and allowed various 
harvests to grow in abundance, But sinco the existence of the 
_distributaries, the lands have been gradually becoming more 
“nfruitful Jay by day and not more"than half of the produce 
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growing there could be had now, although much moro labour 
and expence are required im buying manuro and paying water- ° 
cess This result is adding to the poverty of the people who 
ave growing poorer day by day, and some are flying abroad. Tho 
obstraction (o the course of natural water damages tho crops in 
another way, The lands bordering on the rivers are generally 
sandy and at the time whon the natural water was without 
any obstruction the sediments brought with the torrent of water 
and deposited over the lands caused them most fertile; conse- 
quently the yield was in abuudance. But since tho time this course 
~ of water beqaip ho provented, sands have beon accumulating 
and the lands have been becoming barren. Some places have grown 
so; sandy and barren that no vegetables can giow there, Cunse- 
quently tho tenants in whose possession these lands have boon 
since the time of the Settlement find it noxt to impossible to 
pay rents to their Z enpindars, Besides they have to pay water 
cess and as their lands were of the fist class at the timo of 
Sottlement tho rent on thom ranges fiom Re 4 to Re6 per acro, 
1%. The rato of watercess is much highor than it ought to be, 
Tn almost all pluces tho ryots have to pay por acro of laud 
Rs 8 for rent, Rsl{ for watercess and aunasd for P, W. and Road 
Css, annasGfor notice &c, feo, In addition to this what is payablo 
to blacksmiths, chowkiders, kkwndutes on an acre accaidling to 
the custom of tho village isebout annas 8 in paddy, The cost of 
cultivating ono acio of land comes to close upon BR, 8 and 
the crops gathored in, being not moe than Rs 9 or ds 10, 
very little ig left to the cultivator to maintain himecif and 
his family, It is very clear from this that the Inds aro de 
teriorating and tho cultivator is involving himself over head 
and cars in debt to keep life and soul together. 1t has 
been seen by rough calculation that all tho charges including 
rent payable on lands andeall the expenses incurred for tho, 
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cultivation of paddy will amount to nearly twice the sum ex- 
nended before, while the produce of lands has beon less. Honea 
men’s misery is daily on the increaso, A comparison of the 
condition of the people of different places shows that the ion 
of the villages in which thg canal has been of longer dato 
are more miserable than the men of the villages in which the 
canals have been of recent date. The condition of the subjects 
living near the High level and Patamundi canals js little bettor 
than those living along the Kendupatna, Taldanda and Mach- 
hagan canals. 

18. People find it very difficult and inconvenient in crossing 
the canals at the Ferry-ghats,In places where théto,4To bridges 
constructed over the canals, no inconvenience is mot with, but 
where there are arrangements made by boats, both the villagers 
and their cattle are put to good many troubles and inconveniences 
while crossing the canals. There is na regular arrangement for 
making the boats available at all times irall tho Ferry-ghals, 
It is beyonds words to express the inconveinences arising 
to the people in places where tho canal passcs midway be- 
tween a village if there be no ferry boats ready always to méhe 
them cross it. In these phces, boats should bo always vondy 
at the Ferry-ghats for tho purpose of crossing, Tho culbivators 
are daily required to take dhoir paddy seed to the othor 
sido for sowing. The paddy, conveyad by bullocks, is 
unnecessarily detained for 2 or 3 days on account of the boats 
beiug not available on each occasion and thereby cause 
heavy loss to the cultivators. Similar inconvonienco and loss 
sre felt by the cultivators when the ripo corn is brought 
home from the fields, Tho‘ripe paddy which is most likely 
to get loose with the least stroke drops down from the ears 
ou the wayowing to the unuecessary dotentions and 
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removals from place to place caused by the mismanaye- 
ment of Woats. Many cultivators wore found to have been 
devoured up by alligators while attempting to cross tho canals 
on account of bonis bemg not always available,. Many cattle 
were algo secon io share ihe samo fate, As lands aro every 
where intorsectod by the ‘canals, tho dattle of one side have their 
pasture on tho other side and many died of cow-diseases mainly 
caused by) crossing tho canals by swimming twice every day 
for the sake of grazing, [lad thoro been proper arrangement 
for crossing the canals by boats, this would not have beon the 
caso and iP 'shisS$yto of things be suffered to continue for 4 
length of time, people will be great sufforers, Tho! higher 
authorities ought to bo requosted to take immediate steps for 
tho removal of theso difficulties. 

19, Tho canals and the dfstributaries aro every Where found to 
pass very close to tho* yillages, and the villagers and — their 
cattle have no other ways to go abroad and como home than 
to pass over the causoways, bridges, and ombankments 

» 

_ atlachod te tho canal. ‘ho wator-cess officers impound the 
cattle of tho villagors whonovor thoy” aro found grazing in 
those places and the villagers are required to pay annag 5 
per hoad of cattle to the pound koopors to hayo their 
cnlile roloasad by way offinos and fooding charges. Beforo tho 
canals wero oxcavated, tho cattle wore’set to graze whoroyer 
thoy liked and they woro neither sent to the pounds, nor wero 
any charges made upon thom. Now-a-days, the cattle are always 
kept guarded nnd can nob ,bo Jeb out without proper 
watch kept over them. Owing to the fact as already ‘said that 
the canals rx very closo to the villages, it is vory difficult for 
tho villagora to provont thoir calile from going astray ,in spite 
of propor guards. Foilingsiv keop thoir cattle properly watched, 


’ 


Li ase” | 


the people are compelled to outor into a private arrangemont 
¢ With the watercess officers, so that they may not impound 
the cattle at any moment they like, With all thoir 
attempts at economy the cultivators are unable to 
keep their cattlo abso  onormous oxponses, and Anding 
no alterntive, many of them huve disposed of their cattle ; 
hence the number of caltle in the villages by the side of the 
canals is mach on the decrease. To ngcortain tho correctness 
of this information, one has simply to nok into 


the pound registers, whero an inereasro of income is 
clearly tobe observed. It will ve foun thatee pumber 

of cattle now taken by the Jugannata road to other 
countries for gale have greatly increased. Mill and ghee avo 
scarcely available at present in these villages whirh aro the 
principal food of the Hindoos, The number of cavtle is rapidly 
Gecreasing and the enltivators cannot be expected to prosper, 
This requires being carly enquived into by tho authorities. 

* 20, There are villages surrounded on all sides by the 
distributaries and the villagers and  thoiy cattle have 
of necessity to cross there distributaiies almost every day, Tf 
they ara damaged a little, the water cess officers keep 
them closed for2 or 8 days which cause grout troubles to 
the villagers, who ave at last compelled to get them repaired 
with their own money. The trouble’ which the people haye to 
suffer in consequence knows no bounds. 

21, The naturally low lands are kept under water almost 
all the year, sometimes by the continual-oozings out of 
water from the canals and the distributavica to which 
they adjoin, sometimes by the water supplied to the 
sugarcane plantations for which kabudiats have been excented 

and sometimes by tho passing of water while the canals and tho 
6 : 
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sub-canals are partiatly kept diied for the purpose of deepen 
ing them further. These deep places are therefore ever lefi 
un niiivated, but their tenants are uever exempted fiom pay- 
wy vent, watercess &e. Viom my pessonal experience I say 
that at some place from one to to bavics (a Lali = 20 acres) of 
lands have been left ina strte quite incapable of being tilled, 
tu the great loss cf their owners. 

22. Lhe patrol officers who are deputed to distribute 
canal wator to the cultivated lands do so sooner or Sater if they 
get or do net gor any illegal gic tification from the people, Thus 
at happgns sthat people whoare unable to satisfy — these 
oficers do hot “ot water in time tothe damage of their 
evop.. Tho distibutaries are so situuied that it is imposniblo 
for the patrol officers to distribute water in due time tu all the 
cultivators, Henze it happens that proper time for culivation ex- 
pires before water is recieved in many places and the cultivators 
quarrel among themselves each wishing to have his fields 
watered first, This brings on many criminal enses and ‘entails 
much poouniary oss to the people. Marly steps should be 
takon for proper distribution of water, 

23. If tho people object to paying watercess falsely charged 
upon thom they are nob lisiencd to by the collecting oflicer but 
are told to put ii pitotions mentionining their grievances, 
They accordingly applyr to the proper authorities deposil- 
ing foos for amins &c. The giound on which such cosses 
are charged on the people is that their fields wero watered 
which in fact is not true, But as in most cases enquiry is 
not promptly made thoy fail to. muke good their just plea 
and havo at last to pay the vess not io say anything of the 
expenses incurred while the caso is undor investigation. In 
ordor to be relieved of a falso chargo of Rs 1-8-0, twelve annas 
ig to bo paid for nothing Wasides the amin’s fee, cast of appli- 
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cation &c. But the cultivators do not receive ony 
Tnatorial benifit from the hands of the — investigat- 
ing officers, therefore they romain silent, It is desirable 
that speedy enquiries should be minutely made dy special 
officers who are, reputed to be honest and just. 

24, The water cess officers tako as aunnal gift fiom the 
people, paddy, tobacco-leaves, molases, ghee &e. in proportion to 
the lands they possess, In case of refusal for payment 
of the same, their cattle ave maliciously sent to the pounds or 
they are put into some other unnecessary troubles, In this 
way the water cuss officers compel the people” fotgive them 
a share of the crops und thereby tax them too much. 

25. The amins who were employed to make a rough survey 
of lands through which the canals would pass were moslly poor 
ly-paid temporary hands and honest, work could not be expect- 
ed from them. Being irresponsible officeys they did not hositate, 
in many cases to do things in their own way solaly guided by 
a desire to secure their own profit, no matter whother the people 
stiffered or the interets of Government were sacrificed thereby, 


Water cess was imposed by them upon lands which 
are never watered by the canal water, upon those where no 


crops can grow on account of profuse supply of canal water and 
upon those where the usual supply of water cannot stand 
for the canal or the drains. attached to them which tako 
off all the water as soon as accumulated. 

26, The people have been now over-burdened under this illegal 
taxation and it is most likely that if the ovils under which 
they suffer be not soon remodiad their"condition will be indeed 
very deplorable. The lands may grow entirely barren by having 
no silts deposited upon them owing to the ways of usual water 
being obstructed by the canals and the distributaries and 
Grops may pot grow with success The people have been 
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hitherto paying their land-rents and Jand taxes by borrowing 
money. They may be heavily indebted within a short titae and 
moy be never ablo to mond ther fortune, Being placed under 
these painful oud melancholy circumstances the people have 
not been ablo to pay their Zemindars with caso and there have 
been 2 or 3 years’ rents in arrears and it will be most 


difficult for the . Zemindars even to pay Govenment 

Roveune. If the Zemindars tako proper action to collect their 

rents to satisfy the Government demand, most of the people 

will have take to flight leaving their lands and homesteads 
eet Ng one will be forthcoming to take their lands. This state of 

things is Mrqady beginning to manifest itself. 

Sashi Bhusan Mukerji 
Delogute of the 
National Society 
Balasore. 


TRANSLATION OF THE PETITIONS 
OF THE OPPRESSED RYOTS. | - 


tN Tr romaine 
1 f 3 tse 

We the uhder-mentioned cultivators of the!/Motzas Athaipali, 
Betra, Mulgan-and Goherani'in Pergunah Randixorgora; Mouza 
Bara Rampur Ph Dhamnagar ; Ma Bishnupur Ph Bayang; Me 
Darara Ph Senaut}Ma Jalmandua Ph Jahangir situated ‘with- 
in ‘the jurisdiction of thana Bhudruck, Subdivision Bhudruck, 

Natrict Delasdre unanimously domplain that we are oppressed 
in thé following way on account of the Irrigation cous of lands 
lying within the vicinity of this High Level Canal, There is tio 
tenant in: these mouzas who have not given Kabuliat.The patrol- 
ling and other officers of tha, Irrigation Department, persuaded us 
all te give Kabuliat foy three years to irrigate our lands, asdur- 
ing that there would be no inconvénience whatever. Noi we 
have come to know that there would be no good harvest if #e 
thys: irrigate our fonds, Because the outtuin of dur lnids 
during the three yoars under irrigation was not half ag mush 
as of the years provious to it > 

Here we pay for paddy fields at the rate of 1-8 pur acre as 
irrigation cess, Rs 2 of an average as rent and Rol on ah 
average as charges for ofiltivation, whorens the out turn of 
the said acre is ‘Ra 5 on an average. For an acre of sugdtidue 
plontation we pay Rs 6 as irrigation cess and Re 4 as other 
charges. In short, the charges on an average are Rel0 tol5 per 
acre, income Rs80 on an average, But there are vory few acres 
of lands suited for such plantations, wo ththk, not 
more than 40 acres, We cannot expect {o support our 
families on an income of arnas 8 por aere on 
paddy cultivations. WithinwMo last three years we had to sell” 
our utensils and cattle to meal tho demand of the irrigation 
cess and tho Zeminddr's rent aud within that time nearly 40 
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tenants have flod with their families and about 25 or 30 

, tounittd haveildltcultivation altogethor, If wo are further 
forced to give Kabuljag to. irrigate our lands, we all 
ave sure to leave our holdings foravor, We ave not willing 
to give Kabuliat evon if the irrigation coas be reduced to 4or8 
annas per sore, We know we cannot oxpect good crope by 
invigating the lands. The patrolling officers instituted many cusea 
sgainkt uson the felde plen of :stouling water of the canal. A 
abilar cave Of Ma:Darara is still ponding and wo are unable 
to take any:measures against it, There is a Government boat to 
oroas the canal but itis generally used by theContractors who take 
it to some other places to load bricks and limé ane*Therefore 
we feel, muchinconveniende to cross tho cans, to take sdeds to the 
fields, The moment the bullocks, going to the field, stand on 
the cana! embankment, they are taken to the pound-house 
which cause us to suffer myoh troyble. 

Out of fear of the Government offigors we boar these sorts 
of inconveniences patiently, Since. the Thesildar Achhutanands 
Mohapatra avd, a subject named Bhim Singha of Athaipali 
wore unnoessarily harassed four years ago by @ patrolling officor 
named Janmaioy Singh and a khalasi Madhu Guchbiat 
and made to pay afine of Rs 80 by the Subdivisional 
.offiger Bhudruck on 9 false charge of snatching away apade & 
Shoyeliduring ,the time of outting the embankment, we havo 
been. much terrified. Bae Oe 

During the assessment of irrigation cess, the Amins, députed to 
maggsure our lands, threatened to increasd the area, but on tak- 
ing bribe they submitted to their superiors actual moasurements 

of lands under irrigation. During the rainy senaons the houses in 

the villages situated on the Western side of the canal embank- 

ment are washed away by the flood on account of the water 

course being obstructed by the said embankment, 

Hore js a rivulet called the Satkapali whose bed they keep 

dry by causing its water to flow,to a new Nulla, consequently wo 

‘suffer much from scarcity of water roqhired for drinking, hath 

. 
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ing and cultivating purposes, which difficulty would have been 
removed had two bridges been constructed on tho sides q 
by cutting its Bund. Last year they took water, through the 
Mouza Athaipali to irrigate the Mowzas Gohorani, Mulgan 
and Jalmandua, and others, Before the last harvest the term of 
three year's Kabuliat of Athaipali expired aid we did not 
renew Kabuliat to irrigate the said Mouza, But they let the 
canal water pass through the Mouza and on the ples that we 
have stolen water, the officers of the irtigation Department 
have surveyed the said Mouza by ai Amin to 

jrrigation cess and now aud then they are demanding 
the said adss, We, have no such means to, meet, the 
demand, We subjects of the said Mouzas numbering about 
200 in your (Bocisty’ 4 delegate) prosence have said what ig trge 
and there is nothing to the contray, We have signed this 
complaint of our freee will, Specially we subjects of 
Goheioni and Mulgamfor want of rain required one yepr'’s 
lease in Kartio 1291 to irrigate the said Mouzas to save corps 
from withering away but the patrolling officers after supplying 
wattr have compelled us to sign Kabuliaé for five 
year against our will, We do nat wish, to give five 
years’ Kabuliat, os the water gives us no benifit, We 
have ‘no means to pay the irrigation cess, We will not use 
the water of the canal eyen if the Government takes five 
years’ cess forcibly from us. We will rather go to some 
ather, place leaving our homesteads, 

When i in Kartio last wo signed Kabuliat we aioaght that 
we shall have to pay the cess for one yoar only but during the 
survey of our lands we came to know that the cess’, would 
he .assassed for five yoars. During that Karéig we 
aaved crops of, the Mouza Bara Rampar by water taken fiom 

| the ponds g,c, but an Ami shas measured the said Moyzaand, 
we hear that is to be-assessed. : Oh sas 
1, Arut Bullwy Mahapatrs #qBipra SonaPRaty $. Daa Papigraht 4 Grkhmi Gharn Das 


BS Audi Panda 6 Bholf Panis of Bishnupu, Ph Bayang 
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1, Sapan Panda 3 Dhap! Mahapatra 8, Datta Samos of Daraia Ph. Senaut 
abt (a 
1, Abbi Ge 2, Band! Sa of Jalmandua, Ph, Jahangir 
et Madha Des # Gouri ‘Dhal 8 Bhagat Nayak 4. Chnitan Bohara 6, Lukhinn Das 
6, Harokrigno Das of Botra, Ph. Rand{faorgora 
: ye es Pods a pe Patra 8, Sanai Pustt4 Bhalg Panda 5 Mann Bhora 6 Apati 
sat ht r Radpur, Ph Dhamuagar, 
+ 2, Dinabandhu Panda 2 Koya Baril, 8, Konhai Sha 4. Abhi Bulk .. 6 Kojo Daa 4, Bikol 
Barik of Goherant, Ph Randinorgora, 
Fada Pada 9 Nata Guta @ Sadat Ponda 4 ‘Gadai Prndas, Rnd Panda of Mulgan, 
Ph Randiaorgara . 
1 Blpra Chgtan Manhanti 2 Narahari Mahopatra 8, Mmkanda Ponda 4. Robhakar Mina 
5 ghibh Misra “§ Dhohi#ain 7. Harl Nayak 8 Apdvli Joao, Madhu Sahu 20, Sadi Sahu 
12, (QGKhAI Sabh io Bhikarl Mahnnti 18 Kali Sind, Ruel Balu 18, Kapil Bahu 16, Haut Nayak 
14, Shiba Behas 19, Madhu Nayak 10, Guni Upadhya 20 Majnm Panda 21, Anturt Mahal 


fa 
22 Banamall Padhan 23, Atang Panda 24 Ganesh Upadhya of Athaipall, Ph Raudinorgara. 


Pd ‘petition of the subjects of Mouza Dhakhindhar, Ph-Be2t mn, 


fhdna DhAmiagar, Subdivision Bhadruck, ZillalrBalasore. 

1. Officors of this irrigation Department supply water every 
yehr fiom the month of Mayh to the Sugarcane plantations 
tHiough our Mouza ‘inundating our lands, Consoquontly ‘we 
feel'Yadich inconvenience to cultivate our lands which remain 
under water from the month of Mugha to 'dssar, When wo 
‘gét’any dpportunity to daltivate ' them, the lands are agnih 
Washed away by the canal water passing through our Mouzas. 
Wd have heen suffering from these sorts of incowveni 
eltces £0 cultivate our lands for 4 or 5 yeats, ij 

'9, Last year in the month of Zaréte when ther wa8 no rain, 
‘the patrolling officersintentionally causing thecatial wator to flow 
through ‘our fidlds threatened ustogive Kabullat on tho plea of 
our sing “the'water, But ive objected to give Kabuliat a4 we 
did not require water at ‘the time, On account of their ‘hits 
irrigating the flelds ttost of owt Loghw harvest have got damaged. 
The Amins of the said Department have recently suiveyed the 
‘the’ fields thus 'foicibly irrigated and fixed irrigation cess 
for the » tealisation of which they are oppreasing us, 
Moreover the said Amins-have ‘forcibly caused us to sign 
the Kabuliat for five years: threntguing to bssoss at the fate of 
Ra 6 per Gere. We have ‘not consonted to that, 

8. Water, duing the rainy seaSon, tbeinty obstructed by the ential 
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embankment and getting no ae Passage, considerably 
Aamagea our houses, Severtenants of the said Mouzahave fled 
away with theirfamilics owing to the oppression from uyigation” 
cess apd two have left cultivating altogether, The canal 
officers forcibly realise irrigation cess in spite of the. subjects 
leaving their fields uncultivated without making any proper 
enquiry, For which we suffer much, When the said officers fail 
to realise the cess thus falsely assessed, they instead of attaching 
our,properties took steps to humiliate ys and in some cages 
seizedus by warrant in order to subject us to dishonor, Two 
or three respectable Zemindars, of the said Mouza, 
“Worth tiidusand Rupees, have been thus humiliated, for whigh 
we feel much disgrRced, 


4, Amins and temporary Amins taking bribe to the extent of 
about Rs200 from us in oder to leave unirrigated landsfrom 
assessment, have assessed and realised cess. We haye applied 


several times in severn} places on the subject but to no affect, 
1 es Sonaputy 2 Bhuban Daa 3.{NaluPatad, Noaaharl¥Makapats 

Pata 6, Darsan Patra’7, Govoshur Daa 8, Kamal Patra 9, Gop 

n, Bhoig Padhan of Dakhiabar Ph Soso, 


” The petition,of the subjacis of the Mouzas Rahimabar, Ph 
Sogo, thana Dhamnagar, Subdivision Bhutuck, Zilla Balasore 
“1, Last,year in-the month of Zatie tho patrolling officers have 
damaged most of our harvests by irrigating, our fialds forerbly, 
Notwithstanding ‘our objections thoy have surveyed tho lands 
both irrigated and upisrigated by deputing Aming and assessed 
thom at the rate of Rs 6 par acye, They are now oppressing us 
much on tho plea of our stealing water. They, are 
unneccessorily threatening us to sign 5 years’ Kabuliat, But 
we are unwilling to give Kabullat knowing the watet to be of 
no good to cultivation, Moreover We have no need of water, 
2. We have on,severalrocoasions inaffectually Potitioned, to, got 
rid of the illegal realisation of the asseapmont,on, the false ple 
, of using water, We are sorply oppressed, for thd realisation 
of the cess. We “haye no means, to pay it. Two or three 
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ra 6, Monttra 
t Patio 10, Damy Bonaputy 
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villagera have fled away out of the fear of payfng coss, 

. [8 We: have to suffer for supplying food 140 the 
patrol officeis, Amins Chaprasees when they ¢ome to our Mouzas, 
otherwise we would be subjected to endless trouble and 
bppiréssion, % . 

4. The aming come to our Mowzas and frequently de- 
mand bribe on the plea of leaving unirrigated lands from agges- 
ment, Bat ive neither have faith'in them nor we have any 
roeans to pay. We are ready to prove it, Dated 16—4—84, 


1,Madan Panda 2 Madhugomals. Nari Pusti 4: Bhagi Sahu 6. Mohon Naik 6, Maguni 
Panda 7, Darson Rana 8. Ohaydia Bohra 9. Navha Daw 


The petition of the subjects of the Mouza Sorepauy Ti 
Sajpur thant Dhamnuggur Zillah Balasoree =~ 

We do not require to irrigate our lands, We are 
not in want of water'as our lands are very low, Last year 
there being scarcity of water wo took water on one year's 
lease. But we have not been much benifitted by it, On 
account of our refusing to give Knbuliat the canal afficors 
aré’ threatening usand asking bribe to leave our Jands 
unassessed. In this Mouza the Zemindars tevenuo is higher, 
to this if irrigation cess be added there will be no gain left to 
us, Subjects of other ‘Mouzns who have given Kabuliat 
take water through this Mouza, we thereby suffer much and 
or lands are left culturable waste, 20—4—84. 

A Hav Ghond 2 Dinnbaudhy Rovt3. Sanatdhl Rovt4. Gopal Rout 6. Lalhan Rout 6. 

“ yojun Sabu 7, Madhu Rout. 

The petition of the subjects of the Mouza Alia, Ph Jajpur 
thana Dhamnugea, zilla Balasore. ° 

We have not taken lease to irrigate our lands, we did it be- 
fore, our lands being too low to require irrigation as they are 
always under water. But the patrol officers have forcibly irrigated 
our lands in the month of Moker and thereby much damaged our 
ripe Haivest by letting in water. Thon the Amins surveyed 
“these lands,in Magh. During the survey we were not sent for 
ty défine our boundaries, Bitbe was then demanded of tis which 
being’ ‘refused they have increased mefisuroment at the rate 

° 


‘ 


f 


eae 


of one-fourth per acre and, haye assessed ut Ra 6 per.acro 
folsely, Further they are pressing usihard to take 5 years’ 
lease by charging us with stealing water for which we have 
bacome helpless, 20-4-84, 


2. Joyhori Dhal3, Darsan Borik 8. Gadai Rout} 4 'Arat Samal pe Bhunj 6, Keaur 
8. Anu Samalof Alia, ay 


The petition of the subjects of mouzas Naguan and ‘Dhani- 
garia, Ph’ Dhamnuggat, thaneb Dhamniggar, Zillah Balasore. 
In Kartio last the patrolling officers forcibly irrigated and 
surveyed the'fields of ripe Zoghu crops which were partly 
hervested and thus damaged the crop to the extent of four an 
ws. Caregmplaints were not attended to. The patrolling officers 
are at present opprevsing us to realizo the cess at}the rate of 
Re 6 por acre on the plea of taking water without Kabuliat 
and forcing us to give Kabuliat for 5 ycars, We brought these 
oppressions to the notice of the. sub-Divisional officer Bhud- 
druck and the Commissioder, but to no,effect. We are now 


help less, Dated 20—47"84, 


1, Bhipi Mabapatra, 2, Bhabagrahi Mahapatra, 3, Bhiknl|Mahapatrt, of Naguan, Ph Dhop 
Dagar, 
TgyPinchanunda Nayak, , Achhut Bohors of Dhanigaria, Ph Dhumnuggar, 


The petition of the subjects of Mauza Kharsings, Ph Jajpuc, 
thana}Dhamuuggar, Zillah Balasore, 

Last yoar during the time of cultivation we wanted to 
ierieste gorao high lands in the mouza and therefore we took 
a yoar's lease, but tho patrolling officers forcibly, irrigated even 
those lands whore water was not required and surveyed them, 
They realized gess at tho vate of Rs 8 per acre on those lands for 
which we took a year’s lease and by oppression assessed the other 
lands which they forcibly irrigated, at the rate of Bs 6 per 
acre on the plea of stealing water and axe forcing us to igive 


8 yeas’ Kabuliat, We are thorofore holploss. Dated 20-4-84, 
1. Witglbiog. Dhurub) Buln g. Mulund, Safi t Sadi Suin 6, Apmit Blullte$ Day mle 
of Khavsinga, PUDhumungga, ; . 


, Petition of the subjects of Mouxas Lukbinisagty, Parbati, 
Niladzy, Ph Manjuri) thana Dhumnuggar, Zilla'Balasore, 
cd 


ee 


‘Lavt year ‘Ye heaid that some’ cultivatois todk ledde to'ini- 
9 Bats sore df thelr'feilllg, all of then did néd give'any Kobuliat, 

‘The patrolling officers in order to inigate the’ ldiids of ‘those 
who took lease, forcibly irrigated parts of ' tho‘lands of tose 
who did not, and then suryeying lands both irrigated and unixri- 
gated, assessed them. Then threatening to realize cess at: the 
ratg of Rs6 they have taken Kabuliat as-well as bribe: They have 
become callous to our complaints, We do not want water and con 
sequently wish not to give Kabuliat. If we are compelled to give 
Kabuliats for 5 years and pay cess we shall be obliged to sell 
our; homesteads. We have no hopes to avoid giving | Spon deesettneres 
liat. The outturn of the crops of the last three years has been 
iedyced by 50 per cont. We have become, totally helpless. 
Dated 19—4--84, ‘ 
: J, Rrahalad Mehanty, 2 Ram Suin of Nilsdiy, 1. Banamalj Raut 2 Mana Riub of Kal- 
aun 


“1! Olfaride Sonaputty, 2 Padan Sonaputty, 8. Baten Sonaputty, 4, Mage Suin, 6, bilan 4 
' 


Parira of Lukehigur 
1, Bust Arat mahanty, 2 Baw Khuntia, Padu mae of Patbati, Ph Missin t 


The Petition of the subjects of Baligari, Ph Soso, thana 
Dharanuggar, Zillah Balasore. , o 


“Tn the latter part ofthe month ‘of Kattia the j irrigation offi 
cers forcibly irrigating our mouza, filled our fidlds with water, 
Which thade us lose lialf our harvest. They have also unjustly 
‘Suiveyad our fields whether irrigated or nob and even those 
which wore fully harvested, and assessed ‘them, An Amin 
named Ram Chundra Das ‘has besten us, taken 'bribd from us 
and’forced us td’ give kabuliats. We havo in no* ‘way profited 
bythe water, still we have beon obliged to pay ab the rate of 
"RS 8 pér are. We have no “intention ‘to give kabulias, The 
rent of the Zemindar is Rs 2 pet aore, cost of cultivation Rg 8 
per acre on an average, the value of produce is Ra B. In addi- 

, tion to these the oidinary cess is Rs 3, for taking wator private- 
ly Bs 6 per acro, and for the Kabuliat for 5 yours, Ral 8, 
Dated 18, 4. 84. ° 6 


bea J 


‘The petition of the subjects of Ma Baibanapur, Ph Som, 
thane Dhamauggur, Zillah Balasore. 

In last Karéie the patrolling officers by forcibly irrigat- 
ing our fields damaged our ripe crops, Then they have 
forcibly surveyad all lands whethevirrigated or not aud assess- 
ed them. At present they aro greatly oppregsing us to give 
the five years’ Kabuliat, If we give no Kabuliat they say 
‘they will fealize at the rate of Rs 6 per acre, During the sur- 
vey, Amin Chundra Sikhar has takon Rs 80 as bribe, We oan 
Ukewiso prove various other oppressions which we were 

STRUTS, 
+1, Din ja Tonnkc, of Batbanapin 

The petition of the subject Sudanandpur, Ph. Sahebnagar, 
Ma Suribana, Ph Matkadabad, thanna Dhamnngar, Zillah 
Balasore, 

During the latter par of the month of Hartie, when there 
was no want of water in our mouzas, the irrigation tax collec- 
tor, in order to irrigate the other mouzas filled ours with water, 
whioh cost us ong-fourth of our harvest. We represented these 
fats to tha superintendent of irrigation during his stay at Vau- 
daripookux and prayed to take bith, at our own expenco, to 
tho said Movzas, for local investigation but to no effeot, for, he 
instead of taking any means to compensate our loss has falsely 
charged Ra 6@ per mann pretonce that we had atolen water 
and oppressed us to give Kabuliat ( agreement ) for five years, 
Now wo have no means of getting our livelihood. 


a Hort Panda 2, Bakty Panda 3, Diath Padhan i. Ohntteo Padhan 6 Madan Sahu 6. Bhog 
wan Raub Y Radhu Bhul § Gangal Raut 0, Aarnt Diead, 


The petition of the subjects of Mouzas Rata and HajipurPh ™ 
Jajpuy, thana Dhamnagar, Zillah Balasove, 

We did not give any Kabuliat, but in the Jattex part of last 
Magha the patrol officers hy force lot the water pass over our 
lands and surveyed therh as well. as those whigh were not 
durigated at all, The qerveyous, at tho surveying, did not call us 
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to show them our respective lands, but relying on the ohowkidars 
of the said Mouzas, fixed cess of one’s land on another’s head. 
They are greatly oppressing us to give Kabuliat, As the out- 
turn of the crops of the last year was very bad, wo are not in 
& position to pay the said cegg and we hear that our household 
properties will be put to sale for the realization of the cess, No 
one listens to our complaints and we havo.at last have obliged 


to be silent, Dated 19, 4. 84. 
1, Sadasty Daa 2. Noka{ Raut 5, Suraja Natle 4 Banker Naik 6, Ananta Nal 6, Donal Sankhua 
7%. Dusor! Naik, 8 Bat Noile 9 Apaiti Naik 10, Gudai Samal 11, Mund Paiisa, 


The potition of the subjects of Mouza Mabanandapur, Ph 
Shahebnagar and Ma Sreepur, Ph Soso, thana Dhapesgar 
Zillah Balasore. . 2” ’ 

At tho latter part of last Kartic the patrol officers having 
irrigated our lands forcibly, have thereby caused much damage 
to our ripe paddy crop, The Amins fixed rates upon the lands 
which were thus irrigated as well as those which were not and 
by force took our signatures on the Kabulidt form. We derive 
no advantage whatever from the said water; but still we have 
been obliged to pay the cess and execute Kabuliat, Our several 
representations about these inconveniences have proved fruitless, 
We pay the Zemindars' of these mouzas Rs 3-8 as rent por 
acre, besides we have to spend Rs 8 per acre in rearing tho 
crop, The price of the outturn is Rs 7 per acre, Over and above 
these if we have to pay cess for irrigation we shall be put to 


a great loss, 
1, Bidal Behora 2 Bhujan Sahu 3 Banomali Nink 4. Bhoig Sahu. 


The petition of the subjects of Mouza Baigaria, Ph Dhata- 
_. nagar, thana Dhamnagar, Zillah Balasore. 

On the 4th Agrakayan laSt the patrol officers destroyed 
half the crops of about 10 or 12 acres by forcibly letting tho 
water pass over the lands, Rather than deriving any benifit 
there-from we had to suffer for it and still our lands have been 
surveyed and,assessed at tho rate of Ra per acre, In order 
to realise this cess and to induce ua to oxegute Kabuliat for five ° 


° 
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years, the canal officers are now oppressing us very much, We 
have no need of water and are unable to cxocute Kabuiiat 
There are about 2 acres of sugar-cane plantation in this mou, is 
the owners of it fall in need of wator they may exeonte Kabu- 
liat and we have no objection to that. We have represonted the 
oppressions of the canal officer? to the Commissioner but 
no order has yet been passed on our application. 18, 4, 84. 

1. Bhujan Sonaputy 2, Karine Nink $, Bonamall Rawé4 Kunhat Natk & Raje Mulls 

The potition of the subjects of mouzas Karikana, Ph Jajpur 

and Piypur, Ph Bayangs, thana Dhamnagar, Zillah Balasore, 


In the last Karéio the canal offisers opened the shoots and 
Jet the water pasg against our will over the lands (3 or 6 Batis) 
of the two mouzas to supply water to those who 
have given Kabuliat,and in last dgrakayan bringing 
a charge upon us that we have takon water from the canal 
gurveyed our lands. We,did not get any benifit from it, on 
the other hand our tipo Lagi crops were all destroyed, At 
presont the canal officers axe oppressing us much for tho rea- 
lisation of the cess, They say that if we do not enter into 
Rabuliat for 5 yoara we will have to pay coss at the rate of 
Ra 6 per acre, At the timo of sutveying, the Amins have 
talcen bribe from these mouzas, of about a sum of Rs 100 
at the rate of annas 2 per acre. They have also assessed un- 
invigated lands. As we domot want water woe shall not onter 
into any Kabuliat, Owing to tho oppression of the patrols and 
Amins and by the high rate of the coss we will not in any 
way profit by it if we givo Kubuliat, The reat we pay to the 
Zemindars of these mouzas is Rg 2-12 per acre and the ex- . 
“pense for cultivating por acre is’ Rs 2, The outturn per acre is 
Bs 6 on an average. [f we be made to pay irrigation cess at 
the rate of Ra 1-8 per acre then it will leave us no balance 
for our labour, . : 


1 Hari Putty 2 Lokat Niak 3. Angi Naik 4 RitmJonad Sankar Pata 5. Urdhab salu 
® 7, Ram Samal Pankuj Sang Hagu Sain 10 Khelta Sahu 11, Nablia Dav 12 Bhogwan Das 
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The petition of the subjects of mouza Surhar, Ph Sogo 
thana Dhamnagar, Zilla Balasore. 

« Owing to the oppressions of the patrola wo have never 
exoouted Kabuliat. But on the latter part of last Kartio they 
out of their own will let the water go over our ripe crops that 
were laid to the ground by bamboos for the sale of our conve- 
nience of harvesting and “thereby put us to a groal loss, 
After that in the month Agrahayan the amine came and 
surveyed the lands in which there were crops as woll as those 
whose crops had been harvested before this and assessed at Rs6 
per acre. We have no means by which we can pay this cogs, 
That water did us no good, still if our homesteads be broys 
as we hear, to auction for the realisation of ,the cess, we 
are aba loss how to live here with our families and children, 
From the date the canal has been excavated our fields are 
not inundated by the Baitarni, therefore they are gradually 
turning unculturable wastos, The Caral patiols and Amins ara 
threatening us much to enter into Kabuliat for the water, but 
aswe are nob in wantof the waterasit brings us in 
no good crop and as we are unable to pay the cosa and suffer 
the oppressions of these canal officers, If the Government kindly 
fix the rate of one or tevo annas por acre, then we have no 
objections. Unless tho oppressions of the Canal officers bo 
checked wo cin not derive an benifit. Tho ront, wo use to pay 
to the Zemindar of this Mouza, is Rgl-8 por acre, the charge for 
cultivation is Rs 2 on an average, outiurn Rs 6. We gonerally 
used to pay cess ab Rs 1-8 for five yoars’ Kabuliat, Rs 3 for a 
year, They generally realize at the rato of Rs 6 per acre on the 
false charge of stealiny water; besides there is briba. 

Dated 16-4-84, . 
1 Ram Failra? Mttndar Parka 3.Paikhit Sahu 4 agut Pariad. Dikuiab Paria 

The petition of sho subjects of Mouza Chandravanporo, 
Ph Soso, thana Dhamnagar, Zillah Balasote. 


* 
We nevol exccttled Kabuliat for water ecas but on the 8th of the 


m h 


[ 13 ] 


Kartio last the augareane cultivatora who executed Kabuliat open 
ed shoots and let go the water through our lands thus placing 
our ripe paddy under water by which one-fourth of our crop 
Fwas lost, Then the Amins surveyed the crop fields under the : 
pretence of our having taken water privately by this too we 
have been losers. We derive no benifit from that water and 
we do not want it. + 

The canal officers are threatening us to executo Kabuliat for 
five years, otherwise they will realise cess al the rate of Rs 6¢ 
per acre. We cannot exeoule Kabuliat even if the rate bo 
reduced to tivo or four anas per acre, 

__Zhe productions of the lands are not half as much as before 
for ¢ the water of Baitarni cannot come across the canal em- 
hankment consequéntly the silts are not deposited on the 
fields, 

The Zemindar’s rent in this mouza is, on an ayerage, Ra 2 
por xore and the cost of culfivation js Ra2 and the outiurn RaG. 
‘Tio xyots have fled fram this Mouza, Some ten or twelve ryots 
have left cultivations unable to suffer these oppressions. We 
applied to the sub-divisiqnal officer Bhudruck and the Collector 
of igrigation Outtack, but up to date wohave recieved no 
reply. ’ 


1, Bhogwan Aahu % Dassuthi Thgil§, Laki Botti 4. Kean Bohoia & Bhikoii Panda 0 
Bhuj Dasa, 


The petition of tho subjects of Mouza Savsada, Ph Jaj- 
pore, Thana Dhamnagar, Zillah Balasore. 

At fhe ond of last Kartic the anal officors forcibly inri- 
gating our fields forced us to sign the Kabuligt, At the time 
of survey Amin Arut Mohanty toak hundred Rupees as bribe 
from (our) this Mouza, Then Amip Ram Chandra Das coming 
to survey it again took Rs 1-4 per acre as bribe, and fixed 
cess at Rs 8 per aro. We have no maans to pay the coss, 
If the cess be realised by foyoe we will fly to the Gurjats. 
We can prove that the abate mentioned Amins lays taken* 
bribe from us, We “ to Zominday on anaverake Re 2-8 
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as rent, the cost cultivation Rs 8-g and the production Rs 5-8 
per acre; ifin addition the cess be levied on us there will 


© remain nothing. 
Paban Suin 2 Kamal Paha’ Bai Nanda 4. Markanda Auin 6, Nisakar Singh @, Madan 
Rout, BhikauiSuin 7, Dhuim Singh of Saraada, 
The petition of the subjects of Mouza Palda, Ph Soso, 


thana Dhamnagar Zillah” Balasore. 

That the subjects, of the surrounding Zemindaries lying 
to the East and West of ours executed Kabuliats for irrigating 
their sugarcane plantations for the year 1290, they recieved 
water by digging a xala through our Mouza, But the ourront 
of the water being very furious, the xala overflowed its banks 
and spread its water over the villages on the Hastand West 
of the Jagunnath road and thus wasted the’ crops on the 
neighbouring fields, and made the pecple suffer much for com~ 
munication with each other from the excess of water in their 
villages; the current also took away with it the fishos from 
the tanks and fisheries, for which they, had exesuted Kabuliats 
and about 17 acres of culturable lands being left uncultivated. 
This has been a great loss to our people. 

That some of the people on the Hast and West sides of aur 
Zemindari haying exeonted Kabuliats in the month of Kandic 
1291, and some without Kabuliat wanted to irrigate their lands, 
On seeing that they are trying to carry water through our 
Zomindari, to their lands, we and our subjects went to the 
patrols and Amin Ram Chandra Bas who were at Vandan 
Pokhar and informed them that we do not want to irrigate our 
lands, But as it accumulated in our lands, we may be put to 
difficulty, On this we were given to understand that no oppros- 
sion should be done to us, oven if the water be taken through 
our lands, we therefore did not file any petition on the subjoct ; 
and at last the water was taken to other place through ours 
while we needed not any, which will be proved on enquiry, 

“ ‘That on account of the spreading over of wator on some of 
the lands “of our Mouza, the epresont,Amin Njdhi Mabanty 


o 
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and Ram Chandra Mahanty in conspiracy with their {mond 
Bauribandhu Mahanty with whom we are in bad terms havo 
measured all the low and high lands with those which 
are unfit for cultivation simply with tho intention of leading 
us to trouble and the Aming turnedo a deaf ear to all ovr ob- 
jections laid before thom, We or our subjects would have execu 
ted Kabuliats if we had need of water or at least we would havo 
been candid.tes for the same; but the case never happencd. 


We therefore request that careful onquiries be made as to how 
we should be liable to pay the cess while tho subjects of 
other ‘Mouzas have taken water and have been benifited by 
it, or ‘else it will go hard with us poor subjects, 

1, Bhaghtalht Sahu 2, Sudmgon Dass Bhikal Sahu 4, Kanai Baile § Bidu Pata 6, Andi 
Pato. Nidht Daa 8, Bhikary datty 0 Magunt Pande 1d Gopi Sahu lt, Goboudhan Panigiaht 
19, Larunt Panda 18, Parkhit Panda 14, Banamali Panda 15 Gopt Panda of Palda Ph Soso, 

The petition of the subjects of Mouzas Kandita, Gobindapur, 
Manateri, Allando, Battmira, Haldiapara, Sampoorisahabaz 
Kolentixa, Panapuri, Barapuri, Mahatal, Darasasun, Ph 
Huriharpore ; Mouz. Ramcoomarpw, Saungpur Archipali, 
Katt, Kamarpada Ph Giana Zillah Cuter. 


We from time immemorial have "boon tilling our fields 
during the rainy seasons, Tho ontiun is somotimes full, 
sometimes half and sometimes one-fourth, from price of which 
we were paying rents. In"1284 and 85 Government gare 
notice to excouto Kabuliats for taking water from the Canal 
at thesfixed rate. On this we objected that the rate of ront 
is very high and if to it tho irrigation coss be added, it will be 
very difficult for us to mentain ourselves, We said that, if the 
rates be fixed at four annas por acre we can pay, but our objec- 


tions wore not attended to, and our fields wero forcibly irrigat- 


ed and assessed at tho rate of Re 2 per acre. In this way two _ 


years were passed, During this time some of the ryota executed 
Kobulint of irrigating their fields of the rate of one rupee 
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per acre. We all objected to the payment of one rupee cight 
© annag irrigation cess when all the Jands were assessed ‘in 1286 
for five years ending 1290( both inclusive, ) If the rate be 
fixed at annas six at the most we can pay without difficulty. 
But the officcis collectiv ou: addresses from the villages 
Choukidars have forced us to sign tho Kabuliat. Afterwards 


those, who could afford, paid easily but those who co uld not 
had their houses trespassed and their cattles, ulonsils and 
doors carried away forcibly, We have therefore been much 
harrassed for the payment of cess, which has in some cares 
been doubled. Many ryots have brought these oppréssions to 
the notice of the district officers but to 10 effect; for these we 
feel ourselves undone. 


8rd, If by chance cattle happen to be found on the Canal 
embankment, they were impouried and a fee of annas five 
for each cow was realized from us, Thé Khalasees and the patrd] 
officers realize money by threatening to send our cows to the’ 
pound even if they were found grazing below the embank- 
ments, 


a 
4th, Government durigg the settlement had mensurad 
the iands. The Canal officers, measuring tho same on their 
own way, have taken one survey acre as one and six’ twettty-fifth 
acre and have accordingly realised the cess, 


5th. Owing to our ineffectual attempt of making thg sub 
divisionat officers hear our complaints nor 'yot has executed 
Kabuliat in 1291, Therefore the officers having forcibly ini- 
gated our lands and assessed at the rate Rs 3 and 6 we have 
again petitioned the District Magistrate filiag the cess form, 
But nothing has yet boen decided, 


r 


6th. If Ave sow two crops such ‘as paddy and cotton or other 
summer crop they rentise double cess, puhey not only realize 


e 
6 


e 
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cess from the lands that are irrigated but even those that 
are not irrigated, which is unsufferable, 
* o * 
7th, Besides the above weare threatened to pay bribes 

to the Overseers, Sub-overseers, Tehsildars, Amins, Patrols, 
Khalasees and the Coolies, If they are not paid they make 
us suffer in a variety of ways. They l&ten to no objections for 
which have been suffering much. For these many of us have 
lost their castes and many have no utensils and doors and 
* . . . 
‘and some haye lost their lives being unable to suffer and 
some have left their homesteads. 
Dated 8rd May (884. 

1, Banamali Niok 2, Hart Suin $, Fagu Suin 4, Kanahi Jous5 Tokai Sahu 6, Narayan 
Das of*Archipall, =» . 

1, Lokat Padhan 2 Binal Padhan 8 Kapatt Padhan 4 RabasRout of Kamarpads 

1 Punai Sufn 2 Kanika Suin 3, Gangadhur Suin 4, Hori Paiva of Darasasun, 

1, Jaikur Panda 2, Markanda Panda 8, Bhikail Panda of Katu. 

J. Bhikarl Dohora 2, Kigsort Misra 8, Stail Bohora! 4, Surja Neka of Ramcoomarpur, 

3. Lokanath Maharna 2 Somnath Suin,  Roahas Sahu 4, Raghu Sahn of Suangpur 

1. Magu Buin 2 Dhant Behora 8, Faktr Sahu 4, Ram Dag of Sampooilaahabaz, 

‘Kas Rout 3 Kunal Rout Rar Balk 4, Lalit Khuntia § Sadot\Bhol of Kolohtira,’ 

1, Braga Mahanty 2, BhugiSuin 8, Bhubni Niak 4 Sano Paira 6, Keaorl Das 6, Fakir syin 


of Alnudo 
1. Chintamony Boral 2. Kypp Rout 8, Barju Pando 4. Poti Biswal 5, Ananta Bohora of Hal- 


dlapaya. 
Js Braja Kumar Bogo 2, Avadi Mullik 8, Ponkguj Suin 4, Babun Panda of nalimira 
2. Boutk Bohora 2, Mon Panda §. Babuu Pani 4. Babuit Panda of Paunpuri, 
1, Dattari hari 2, Bhujun Buin $, [qsor Padheli 4, Aparti piswal of Mahatal 
1, 8rlkanta Jona  Dhubni Niak 3, Dargon Misra 4 Karuni Jona of Bfanntiit. 
1 Bhobini Khunta 2, Gobinda Khunta § Danwdar Khunte 4, Sadhu Bahu of Rundita 
1, Bhogbllt Buin 2 Gudaj Salud Apiy tt MaNtok 4, nosy ‘Mulik of Qoblndapur. 
1, Dhani Rout 2. Narayan Buin 8, Kisorl Routof Barapuri 


Taldanda and Machhgan canal. 


Pbtition of the subjocts of Mouzas Jasole, Patuare, Janta- 
para, Kantuar, Arung, Sankerpur, Sibpur, Sivli, Arma and 
Malliunch Phs Hariharpur, Balubi§i and Painda, Zilla Cuttack. 

1, Our village ia surrounded by a sala, if our cattle ever 
graze on the embankments they are instantly impounded and 
wo are put lo much loss of money to release them. We have | 

* 


* s 
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therefore sold all our cows and calves, keeping only one or 
two. 

2, In some cases the level of the land is so high that no 
water can flow there and in others it is so low that the water 
always remains accumulated. This does much injury to the crops 
but no reduction of cess ig allowed to us. 

8, Owing to the embankment of the Machhgan branch canal, 
the mouth of the junction at Kundi having been stopped 
the water amasses in mouzas Arung, Sibpur, Josole and other» 
to such an extent that crops are seriously injured yet we are not 
releived from the Zemindars’ rent or the irrigation cess. 

4. If we grow two crops on the same laud a year, we have 
to pay cess twice. 2 Me ° 

5. The cess is paid in one instalment; if owing to 
some disadvantages we delay the payment, we are put to 
trouble, We are treated with insult, our properties are attach- 
ed and sold ; men of low caste (sueh as Pans, Kundras and 
Mehomedans ) are ordered to enter inte our houses and take 
away our properties by which we lose our caste. By auch means 
the cess is being realized, 

(. For each acre of land we pay Ra 3- 2 on an aoverlge 
as Zemindar’s rent, anne; 3 as Road and P. W. cess and 1~8 as 
irrigation cess and if we grow a second crop on that land wo 
pay irrigation “cess from Rel to Rs 6 per acre and besides 
according to the prevalent practice,in our country, two gaunias 
(agauni is equal to 11 seers) of paddy is assigned for the 
carpenters aud four gawnies for washermon and barbora, 
and four gaunies for the chowkidar and khundait and fhree 
seers to the Khalasees for each acre in paddy fields and four 
Biswas-( nearly 2 seers ) of tfeacle for the patrols in sugarcana 
plantations. 

7. At the time of survey, theAmins took from us as bribe from 
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Re 10 to Ra 50 from each mouza holding out hopes of 
exempting high and low lands from assessment which they hava 
not done, Besides this, on occurrence of marriage in the family 
of any of the canal officers, the patrols and Amins take 
from us coolies without hire, vegetables, ghee g.c, and some- 
times hard cash. 

&. Last yea, during, cultivation, when the term of our 
Kabuliat had cxpired, we were asked vith threats to renew 
them but we declined, The canal officers thon caused canal 
Water to pass into our field of their own accord and demanded 
from us either the cess or bribes instead of cess. But on our 
refysal they have now issned notices on us for the cess duo 
on account of the water supplied in the above way as water 
stolen, We have made a representation to the Collector of 
Cuttack to get rid of these troubles, We had twice applied for 
the same without effect, @ur condition is extremely miserable 
now, some of us have moved to other places, others have lost 
their furnitures, doors and utensils, Some have sold their 
rent-free lands to pay their cess. If we be forced to renew our 
Kabuliat we shall je our abodes, In order to compel us to 
take canal water some fishery butdeshave becn cut through, 
drainages have been made and the water supplied by rain 
is thus made to take different course from that of our fields. 


Wo aro in need of immediate redress, 

1, Malianta Wail kilshna Das. 2, Tart Tlari 8, Sudorann Daa 4 Tai Somonnth Miara 
6, Gndadhay Das @, Bhaghut Jona 7, Sindhu Bulu 8 Brikar Jona 9, Pankaj Jona 10. Dinig 
Pavira 11. Bhagbat Mahanty 12, Guudicha Neyak 18, Kugun Suin 14. Bagi Bastla 16, Bhog: 
boat Nagal 10, Parikhot Nayak 17, Jogi Behera 18, Jogi Singh 19. Bissun Bohne 20 Rust 
Bingh 21, Sib Sainal 22, Sambhu Sabu 23. Bhikarl Barik 24. Avini Blawal 26, Nanda Naya 
Bhahant Nayak 28, Bidyadhor Das 20 Nownc Satu 80, Chowdlisy Kisovecharn Nayak 
91, Chowdhry Puikhit Nayak 93, Katiahi Mahnpoéra 98. Bidnt Suin 84, Watatub Suis 85, Pad- 
ma Charan Nayals 

Tho petition of the subjects of mouzas Raruasasan, Puja, 

Jaganuathpur, Dardang, Raruamanjuri, Gambhapur, Araekana, 
Kaladhari, Damodarpur, Ayar, Marunia, Ambdarara Ram-~ 


chandrapur, Salijung, Arundpal, Radung, Dhote, Gebindpukhri, 


. + ¢ ; 
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Kaligan, Ja, Barkarkor, Sankarkor, Bagantpur, Nahanga, 
Mundalo, Pipula, Titinga, Balansa, Ayaekole, Sndaipur 

* Dauli, Sabung, Karkrajoinadadu, Deuligahi, Ayrmanjari, Phs. 
Hariharpur and Balubisi, Zillah Cuttack, 

1. On the expiry of the term of our former five years’ 
Kabuliat we declined to renew it ( cxcepting afew) but the 
Amins forced us to do so under the threat that our refusal 
would make us liable to pay double the cess, Actuated by 
fear, some of us complied with their requisition, But all of 
us have not executed Kabuliat as we have been losers there- 
by. 

2. A groat portion of the land of these mouzas is of very low 
level and can yield good crops by the rains, “But we have 
been forced to excute five years’ Kabuliat, The Trigation officers 
having forcibly irrigated our fields have every year renlixed 
from us the cess. But this water far from benefiting, wasted 
our 10 annas crops. They took ‘away furniture from our 
houses and sold them without listenfng to our complaints, 
Sometimes respectable subjects have been arrested by war- 
rauts for the realisation of the cess. Sometimes men of “ow 
castes such as Pans Kundras and Mehomedans bayve becn 
made to enter our houges which have made many of ua 
lose our castes, In order to make atonement for this oorrap- 
tion they had to incur debts of Rs 50 or Rs 60. 

8. The outturn of our fields at piesentis not half of what 
they yielded before the introduction of the irtigation system, 
‘The rent we pay tothe Zemindars is heavy, in additign to 
it if we are to pay cess at Rs 1-8 per acre and some bribes 
on each acre to the Irrigation officors nothing will be left 
to us, In this way we have been suffering for the last five 
years, Some of us have relinquished their lands being unable 
to suffer any longer. If we do not give any bribe to those 

- men or serve them without remueration or supply them with 
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vegetables or ghee they try to impound our cattle on the 
false charges of grazing on the, embankments of the canal, 
but on being paid something they let them go or release 
them with some fines. For this we have been obliged to sell our 
cattle, Even after executing Kabuliat if we fail to pay some- 
thing to them they will put impediments in the way of the 
water shoots, thus deprive us from takeing water in time, 

4, We can easily purchase the Water tubes for shoots from 
potters at halfanna each; butghose men purchasing all, 
charge 2 annas per each without allowing us to try for our- 
selves, and sometimes breosk them with the intention of 
selling more. If we buy ourselvos they fine us, Our condi- 
tion is the most Wretched now. If Govt does not take steps 
to 1mprove our condition we shall have to starve and leave 
our homes, We are ready to prove these facts if necessary. 


Dated 8-5-84, : 

1, Kapil Rout 9, Jogandra Das 8, Makuynd Barlk 4, Nanda Bartk of Arackolo, 

1 Rojila Mahanti 2, Danarddh Mahantt § Chakradhar Mahontt of Sadaipur, 

1 Mathurl Mullik 2, Chakradhar Mshanti of Daull 

1, Arat Jona 3 Kanaht Butn 8, Bhaban Nonka of Raruasasan. 

1, Aiat Jona 2, BhagatPatia & Udanath Patra 4, Jagu Patra 6, Dasrathi Patra of Puja. 
™1, Dhngubat Patia of Jagannathpur. 

1, Basy Rout of Marunia, 

1. Bhobant Novka 2 Kurup Niok 8, Mohani Suin a Nahanga 

1, Kartiok Nink % Iiighlo 8 Bhabant Dao of illigible 

1+ Bhikarl Dhobai 2. Gobinds Dobal 8, Bhsgban Misor of illigiblo 

1 Kaiti Niak 2, Pakir §uin 8, BhagbatSuin of Arackana 

1, Hural Suapuati 2 Bidat Pustt a. Binai Lonka of Illigible, 

1, Migble 2, SutwmiSothi! 3, Pandub Batik of Damodarpur, 

1, Ramaly Suin 2, Badhu Buin of Ma tharpur 

1, Kunahi Nyak 4, Bohai Nyak 6, Gopi Suin 6, Nmayan Bah 7. Jogi Suin of ligibie 

4, Beidhur Nynk 2 Muli Suin 8 Bont Nyak of Ayay 

1, Arut Nyak 2 Kusun Samal 8Harl Suinof Suranga, 

-1 Kesub Das 2, Gudadhar Bhol 8, Natia Guohiat of Doult 

‘1, Siva Bhol 3, Dhant Jena 8. Nabin Suin 4 Bhikari Buin of Ratichanurapur 

1. Hural Daa 2, Ram Dag 8, Gop! Néoka of illigiblo 

LDhanu Nyak 2, Lokat Suin 8, Nidui Suin of Arunda 

1 Nanda Pali 2, Utdhab Sain 8, Kurup Pal of iigible 

1, Agni Suin 2% Bhobani Daa §. Kup Bho! of Ichbapun 

1 Kali Pal 2. Moni Mahanti 8. Navalpg Pal of Gobindapuklnd. 

* 
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1, Basu Rout 2 Ridai Patra 8, Sadai Nayak of Kaligan. 
1, Fuklr Patra 2, Bidai Patra 8, Minai Blswat of Jira, 
1, Qungaf Buin 2, Sunkar Suin 8, Madan Suin of Aurundpal 
© 1 Sonat Mahantt2, Naran Panda 3. Kurup Mahanti 4. Ohatinakantl of Barkorkora, 
1, Bhagbit Aenaputty 2 PakirSonaputty 3, Arun Bastin & Bhaghat Khuntua of illlgible. 


1, Mahadey Auin 2 Kanahi Suin 3, Munda Rout of Basantapur, 

1, Raghunath Thari 2, Rahas Batik 8, Kanhu Gitchhalat of Nuagah, 

1. Chilon Mista 8, Rahaa Misra of Marfdalo, 

1, Govinda Mudli 2, Dhurba Patra of Pipuls 

1, Kalat Suin 2, Arut Suin of Titinga a 

2 Chintamoni Sahu 2, Joyram Sahu 4, ‘Dhitearl Suto 4, Dhand Mahanty of Balanes, 


Petitions of the subjgcts of Mouzas Kitunpur, Katia, 
Ugalpur, Kantar, Dhote, Kalyanpur, Sidhal, Taila, Kakali- 
pur, Singipur, Gumtipur, Malpur, Kampur, Nimpur, Ubu- 
kara, Sithal, Bhogipur, Ph, Khandi and dhunker, Zillah 
Cuttack, oS 

1, There being no necessity for canal water, we declined to 
execute Kabuliat, On thia they duga drainage to take away 
the water supplied by rain fs!l and we have been compelled 
to execute Kabuliat to take canal water which does not 
benefit our crops much, while on the other hand we have 

o auffer much for heavy cess and the bribe to the officara 

wad for their oppressions, . « 

2, On an average five-eigths part of the lands in those 
mouzas are low. Since the excavation of the canal its water 
accumulates there and injures the crop, Formerly the crops 
in these lands were prosperous consequently on it we depended 
much, The canal water cannot reaclf the high lands, there- 
fore thay are not well cultivated. Though we deriye no 
benifit from canal water we are compolled to pay the irrigation 
cess, the Road and P, W. cess, bribes to several officers gnd 
rent to the Zamindars. The outturn of these lands have fallen 
short by one-fourth. Whenever we delay to pay the irrigation 
cess, we are arrested and our properties are aold by auction, In 
this way we have lost every thing during the last seven years. 
Many well-to-do subjects are now Without doors and utensils, 


i 
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Men of low origin ( Pan and Zandras ) enter into our houses 
and demand cess from us for which we are losing our castes. 

3, Some of these mouzas are situated at adistance of a mile 
or there-abouts from the canal and the canal water can have no 
access there, Even these lands are assessed, It is therefore 
unnecessary for us to execute Kabyliat for these mouzag. If 
we decline te do so we are falsely accused of taking canal 
water secretly and charged with a ceas of Rs3 and Ra 6. 
Even in those mouzas for which Kabuliat has been executed, 
we do not get water in time of necessity for the patrols put 
something as obstacles in the shoots in the way of the water 
to the fields and ask for bribes to remove them; those that make 
any settlement of bribe with them easily get water but not 
the others, In this way we have lost much of our crops but 
we have not been exempted from the payment of the cass, 

4, At the time of survey wherever the Amins, got nothing 
as bribe, determined the @rea of each man’s holding as they 
liked. They thus asse§ved cess on some men who have no 
lands in their possessions and since last 5 or 6 years some have 
been paying cess ynnecessarily. When rough survey was going 
on somo Amins took bribes promising to exempt from cess all 
high and Sow lands, but this they novlr did. We represented 
these facts to the high officiais in various places without affect. 

5. The irrigation peons enter into our house during our 
absence under pretence of tollecting cess and for an inconsi- 
derable arrear of 1 pice they carry away properties worth 
Ra 2. From this they pay to Government the arrear and 
misappropriate the remainder. Once a poon named Aziz Khan 
wrested bracelets from the person of the Wife of Bacha Samal 
of Sidhal for arrears. She has therefore been out-casted: Gokhai 
Mallik of Sidhal waa once very severcly beaten by them 
for arrears. 
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6. Since seven years we have beon ptit to trouble, expense 
and insult of every descriptions; the representations we made at 
Guttack on these matters produced no efféct. Séme men have 
given up oultivation altogether and others have removed to 
distant places where there are no canals. Those that have no 
lands are asked to give Ghev, treacle, catables vegetables and if 
they refuse their cattle are driven to the side of the canal 
and impounded without any reason, For’ this we have sold 


our cattle. 
7, These are some of the grievances:which tiust need redress; 


if nothing be done for us-it is'better to kill us, We are ready 


to prove them, 
1, Bhobsnl Suin 2, Saddai Suin of Kitunpur, 
1, Ram Mahanti %, Minal Mal of Katia, 
1, Gopi Das 2, sai Mahanti of Ugalpur. 
1, nhagaban Hatt 2. Dhuran,Nocka of Kantar, 
1, Naran sehoya 2. Rahas Khutua $, ghagi Khutya of Dhote. 
1, Anando Pater 2, Kesuri Jona 8, Raghu Rout of Kalyanpur, 
1 Bamal Panda 2 Natha DasB Koja) Panda of Sidhal, 
1 Arut Das 2 Gopi aiswal of Talla 
1 Gurubari Khuntua 2, Madhoi Putty of Kakalipur 
1, Teway sahu 2 Haldhus Khuntua ef Singipur 
1 Abhan Pattor 2 wai shut of Gumtipur 
1 Fukir Parira 2 Sabani Das 3 Sib Sahu of Malpur 
1 shugwan Panda 2 Sadat Mahantis Nath Nenka of Kampur 
1 aidiakur Jona 2 Uchhab Sahu of,Nimpur 
1 Mahadov Naik 2 Sahndov Naik of Ulonkara 
1 phaghas Paikora 2 Sidh Pal of Atthal 
1 Nitat Das 2 nidiakur Pande of nhogpur 


Petition of the subjects of mouzas Dargurdgulj,:, Anrain, 
Sampur, Ainpur, Dhuapari, Nursingpur, Patinga, Sarqla, Nai-" 
singpur, Nimapara, Mukhi, Patoa Banamalipuy, Banamalipyr 
Pansapara, Pitoepur, Taranga Nimpw, Kalioda, Bulbulpur,. 
Nuapura, Tararapara, Rudrapur, Ratanppr, Sankurpatna 
Bhagbanpur, Baolo, Alsuda, ard Aran. 

1, The term of our five years’ Kabuliat expired before the 
last year, TheAmins tried in dull us to renew them but we 
flatly deniéd, They then accused us of irrigating lands sceratly 
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Canal water is diminishing the productive power of our lands. 

Previously we used to manure our fields only once, but now-a- 
days after manuring thom twice wedo not got the samo* 
amount of produce as bofore, as the silts are not deposited in 
them. We may have good crops with the rain water, Canal 
water, being forcibly let into our fiekds, damages our crops. From 
these oppressions, since last Gor 7 years, we have been 
suffering beyond description, Tf our cattle ever stand by 
the side of tho embankments on their way to the fields they are 
immediately impounded. At presont it has been very diffiontt 
to get pasture for our cattle. 

2, At the time of surveying and watering the fields and 
realizing tho™vess the irrigation officors such as patrols, Amins 
Khalaseos, peons &c. perpetrate on us every sort of outrage 
even after receiving bribes and provisions from us. We now 
appeal to Governmen’ ag the only authority that can relieve 
ug from these difficu}ties and exclude ou high and low lands 
from assessment, taking cess at a lower rate for tke remainder, 
We shall have then nothing to complain of. ' 

» 3 We request*that enquires be instituted to ascertain how 
far tho above descriptions are facts, for unless something bo 
done for ws wo shall be obliged to fly to the@drjats. We are 
ready to pay any veasonrblo amount of cess to be fixed by 
Government, Datod 10. 4, 84. 


1, Bidyadhar Day 2 Dinobandhu Muhanty 3 Kapit Panda of Davawrdonla 
2 Gangadhar Sabu 2 Mathmi Bulay Day 3, Bhubui Sabwof Asain t 
1 Bhaig Muduli 2, Domai Raut 3 Bhikari Suin of Sampar 
Vp Gangadhur Khintia 2 Bachh Panda § Bhikal Suangl of Aina 
» Baohha Panda ¥ Sunti Nayak of Dhuapul 
» Sidhari charan Das 3, Hari Sain of Niasingpur 
« Ohnkiadhw Biawal 2 Fakir Rant of Patinga 

Sodat Sahu 2 Velety Partva of Savola 
. Bhagbut Suin 2g. Agnt Patl of Noraingpae 
« Batun Pati 2 Arub Patl of Nimupart 
+ Din Rant 2% Debacthi Pariva of Iigible 
« Haribundhu Povira 2. Bhikati Bigwal of Bayamalipy: 

Nigihte 2, Knnhat Sah of Pata Rannmallpn 


Beer eee 
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1, Bhubni Suin 2 Jagu Settee at Pansapura 

4, Raghu Salant 2, Nabat Raut of Denga 

3, Purl Mullick 2, Bimbaduy Sahuwof Pitoepur 
1. Balai Bahani 2, Karuna Sshant of Nimaipm 
2. Migible 2. Urdhub Suim of Migtble 

1, Iaqur Suin 2, Sodal Suin of Bulbelpur 

¥, IMigible 2 Annd! Padhan of Nuspura 

1. Rajiv Das 2, Kapil Mahanty of Migible 

1, Badyadnur Das @, Indir Suin 3, Aan Jona 
1. Dinobandbu Sahu 2 Chamoo Pator of Ratanpar 
1, Dam Shut 2 Bist Sahy of Santdypatna. 

1, Sho Jone 2. Nayar Mahanty of Bhagbanpur 
1 Navan } Mehanty 2, Markand Panda of Baolo 
1, Madan Mohapatra 2. Gopl Send of Alsuda 

1 UMgible 2 Karuny Khutua, 


The Petition of the subjects of Mouzas Gopalpur, Sahob~ 
rampur, Narainpur, Nehulie Subhuin, Raghunathpur, - Ohand- 
pur, Madhusudanpur, Jagaunathpur, Anantepw, Arung, Radha 
nuggur, Dharadharpur, Arhaikul, Kendvapaty, Nedalo, Bachhu- 
wopara, Bhasjlpur, Orpara, Poorana Sarikana, Ph Balubisi 
and Ph Hariharpur. 

1, Some lands in most of the Mouzas mentioned above, being 
always coveyed with water we cannot till’ ‘thom in proper time, 
that is, in Batsack and Jaesta, Yet the, canal officers haye 
forcibly realised cess from us. © 
2, Since long the canal have been excavated through some 
xf the Mouzas, but the componsations of the lands occupied by 
t and situated on the verge of it, have not yet beon paid 
to tho Zemindars as well as to the Lakhivajdars. If any 
Zominday or ryot happons to brihg under cultivation the 
Jonds lying on both™ sides of the canal, ronts ag usual “are 
realised from him. a 
8, Irrigation cess is separately realised on account of different 
crops such as paddy, sugarcane, cotton &.c, produced from the 
zame land in one year. 

4, Waters of the eanal oozing ont throngh aprings 
accumulating near the houses kelonging to some of us injuro 


them, but the offtters of the Inrigntlan Department instead of 
a : 


[ 27 ] 


trying lo make the waters flow away from the places near our 
houses, drain the water out from the ponds and tanks of the said 
Mouzas, which nye filled with water in the rainy season and are 
niost useful to crops in time of drought, by means of drains 
and thereby compel us to take water mm tho canal by oxecuting 

Kabuliat. 

5, According to the rule the cogs is payable in ono 
instalment, but most of us being very poor cannot pay our 
cess in time and tho canal officors, with a view to realise the 
same uso to take Pans and Kaadras with them, enter our houses, 
attach our moveable properties, and put them to auction 
salg, Whenever they happen to find no properly in our 
houses they™ arrtsé us hy warrant and thereby insult 
Ws. 

6. At the time of rough measuremont the Amins and patrol 
officers promised us that, they would exompt us from cess 
for low bogs, waste lands and high lands of the mouzas and 
some took Rs- 20 to'$0 from the ryots of each mouza at 
the rate of annas cight or twelve per ore but they have not 
yog fulfilled thoir promise, 

7, Some of us have no oultivation at all but tlie Amings and 
the patrol officers havo realised cess from them by notice and 
attachmont processes. 

8, The Local patrol officers, on occasions of their marriage 
coremontes &.c. take brinjels, plantains and other vegotables, 
ghee and hard cash from the royts and sometimes coipel 
thom to work without hiro. If some one heppens to refuse their 
requests they privately imigate thoir lands and realize cess 
at double rates as water stolen, + 

9, Ab the time of the last harvest, the time speoified’ in our 
Kabuliats expired and the patrol officers having failed to make 
its excoule now Kabulinis threatened us that we had stolen the 


wator which accumulated fy’springs out of tho main canal md 
. . 
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wanted to take bribe from us, but on our refusal they have 
sao served notices assegsing at Re- 6/ per acre, In ordor 
to be éxempted from tho assessment we have applicd to tho 
Cllestot of Cutiack. We are suffering much from the oppre- 
sions mentioned above. Some of us, leaving thoir patornal home- 
stead lands, aro beginning fo live in other places, somo have 
no doors and no utensils. Some are taking thoir food in holds 
dug in the ground, Some Lakhatnjdars, in order to protect 
their honor &.c, have alroady sold their Lalharaj lands and paid 
the cess assessed on them. We shall not be able to live in the¥e 
parts if not oxempted from such assessments, Therefore wo 
pray, Government may be good enough to consider the matter 
thoroughly and attentively, othorwise we haYo no other moans 


to do any thing against the officors of the Irrigation Dopart- 
ment, Dated 6-4-B4. 
1, Somenath pas2 Samsbhu Sahu $ Ltigiblo of Gopalpur. 
1. Bighnashwar Patuatk 2 Brojokisaoo Patnatt oft Sahobrumpur 
1, Madi Baril 2 Sudam Sahu 8 Basg Malik 4 Somennth-Das f Navainpur 
1, Sib Pattor 3 Markand Muhanéy 8 Anand Raut of Nahulis, 
1, Rajib Sain 2 Madan Raut 8 Jogu Suin of Subkuin 
1. Madhu Jana 2Sadbu Bisal 3 Narayn Naik of Roghunathpar,, 
1 Badal Sun 2 Gobinda Rant of Chandpur. 
LIswar Sahu 2 Mokunda Sahu 9 Nand Saha of Madhusudanpur 
1 Arjun Khatua 2 Bauri Sahu of Jegannathpur, 
1, Harokvisna Panda 2Chulaadhara Bhunya 8 Ananfa Mullike of Anantapur, 
1. Chakradhur sarlk 2 Baisnub Rout 3 Bhagwan Das of Arang, 
4, Radi Gochhait 2 GangalJoua 3 Anauta Suin of Radhanuggur 
1, Hari Mohapatra 2% Bhuban Suin of Dharadhurpur 
1, Sib Bisal 2 Novan Sfullic 3 Kalat Mahanty 4 Donfibundhu Biaatof Arhailul, 
1, Raghu Nafle 2 Gadai Naik of Kandrapaty. 
1, Bhabani Suin 2, Naran Biswal of Nodalo 
1, Raghtt Natz 2 Fagoo noha of Bhachhurinpaa 
1, Sib Panda 2 Damo Mulik of Bhasitpur 
1, Somenath Das 2 Bhaig Naik § Bhujan Singh of Orpaa 
1, Bambhu Natk 2 Kann Miser 3 Arul qehara of Poorana. 
1, Manditl Basil 2 Kambhu Jena § Raltaa Barik 4 Banamali Jona of garicane 


The Petition of the subjects of the Mowzas Bivibati, Rajhansa, 
Payamhansa, Taranga, Doghi, Nimaisapur, Ph. Kodinda, Zillah 
Cuttack. 

1. The Anins measured the janis “ol these Mowzas in our 
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absence. They measured those lands as 6 acres which are 
in fact 4 in extonband 10 aeres which are 6 in extent, On this 
we applied to the Collecor of Cuttactk and we have beon exempted . 
from these sorts of opprossion but the costs incurred thereby 
have not yet beon paid to us, 

2, Whenever we refuso to give briBe to the Amins thoy at 
oneo order the mon of low castes ( such as Pans and Kandras ) 
to enter our houses, attach our doors, utensils and othor funi- 
ture and soll them at low rates, such as, they soll the things at 
4 or 8 annas, the real worths of which are Re 1/ 

3. If any man whose yearly juma is Re- 5/ happens to pay 
Rg 3/ to tho Yar adars, at tho time of collection they say that whon 
the total amount ‘vill be paid thoy will grant him tho receipts. If 
he fails to pay all the rupees due from him the Igarndras filo 
pspors specifying tho wholo of his cess in arrears instead’ of 
deducting the amount he dias paid, This has been yory oppressive 


to us, on 
1, Ohakradhar Mahanty 2 Mayadhar Mahanty 8 Sat charn Mahanty of Biribati Ph 
Kodinda, 
1. Bhagat Das 2 Navaypn Bohera’s. Bonod Raut of Rajhanea Ph Do, 
* Meal Panda 2 Nand Das Q, Arfum Dad, Nand Panda 6 Migible of Pavambanas Ph Do. 
1, Jujoaty Patra 2, Sapnt Paty & Bhaghat Paty 4, Kanai dha of Taranga Ph Do. 
1. Chintamony, Panda 2. Bhaghat Nick g, Gangadhur Panda ¢, Maguni Sahn of Nimatsa 


pur Ph Do. 
1, Banwhor Mahanty 2 Madan Das 3 Madhab Pands 4, Ram Rauira of Doghi Ph 


0. 


The Potition of the subjects of Mouzas Sankhapur, Salijang 
Sarosoda, Dararagram, Athanga and  Sidheswaypur, Ph, 
Hariharpur and Kodinda, Zillah Cuttack. 

1s At first wo used to oxecute Kaluliat annually and in that way 
paid coss for 8 yoars, Thon wo oxccuted a Kabuliat for 5 years and 
tho Lime specified in that Kabuliat expired in 1290 B, 8. We hav” 
boon sufforing much from tho irrigation cess and especially from 
tho oppressions of the canal officers on account of the realisation 
af ‘cogs for these last 8 years ;somotimos they venlizo the 
cong Liyiee from us and if sany one roluse to pay, they falstly 
. a 
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sottle his Jands in another’s name and assess cess thereon, 

2, Though we executed Kabulint for imigation we did not get 
ater in proper time and consequently our orops withered 
for want of water, For this reason the cess assessed on us hag 
nob been remitted, and when we objected to have it remitted they 
did not remit but realized it%y distraining and selling in auction 
our propertios, Not-with-standing tho payment of all the dues 
from us, they realized more as cost of auction under the pre« 
tension of balances thereby did ug much harm. They also issued 
warrants on us, 

8. If we occasionally delay in paying our cess they at once 
jasue certificates, order men of low caste (such as Pen, arid 
Kandra, Musalman &c.) to enter our hduses” and — bring 
out utensils and ornaments distrim and sell thom by auction 
to realise the cess ;by so doing they have dostroyed our caste, 
By the process of realisation of ces in the mannor mention~ 
ed above most of us have beon deprived of our doors, utensils 

nd some have died unable 1o tolerate such treatments, 

4, Tf our cattle happen to graze cither on the embankments 

r on the side of the canal tho patrol officors take them to pound 
souse and if wo unfortunately break Dantoon ( tooth brush ) 
‘yom the trees on the embankments of the canal thoy threaten 
18 and take from us Rs 8 to 10 as bribe, ‘ 

5, The officers drain tho rain water (by which wo can oultivate) 
away and compel us to oxeoute Kabuliat to irrigate ot 
fields by the canal water. Sica the time the canal has boon 
axonvated , wo get no good outiurn of crops, Before 
she canal was excavated our lands were overflowed by tho rivers 
Jepositing silts which added ¢o the fertility of the soil, but 
by the canal that has been stopped and therefore the fertility 
of the soil is gradually decreasing. Last year we exccuted no 
Kabulial therefore the patrols havo issued notico of roalizing 
double cess on the ploa of ow stealing? water, Wo have applied 
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to the Collector of Cutiack on the subject, but nothing has yet 
been decided. Dated 1.5.84 


1, Hari Jona &, Madhu Jona 3, Dinabandiu Jena of Sankhapur 

1, BhikatJona 2 Kunjadena 3 Das Dalai of Salijang 

1, Fakh: Jona 2, Narsing Jena of Satoseda, 

1, Huai Mafi 2, Nand Maji 8, Joy Mfaji of Damagiam. 

1 Avut Kar 2 Kinat Suthputy 8, Sonat Kar 4 Bhajnt Miser 6 Sadat Sotht 6 Bibs Afullik 
of Athnnga. 

1, Havlhay Adhya 2 Hovakrista Acha ji of Sidhoswa pm 


( Taldanda Canal ) 
The Petition of the subjects of Monza Dharadharpur, Jag- 
gaunathpur, Ph Haviharpur, Zillah Cuttack, 

1, Last year in the month of Margasir, the patrol officers having 
irrigated our lands of their own accord, in tho mouzas montioned 
above and under pretension of stolen water assessing at the rate 
of Re- 6/ por acre, fixed a cess of Re- 1749/ on Dharadhar- 
pw and Rs 402/ on Jaggannathpur. In the latter -part of the 
month, the patrol officor Takhan Mahanty through the assis- 
lance of tavo chief ryols named Sib Dhal and Bhokarit Naik 
tried to tako Re- 60 from us by means of subscription but finding 
that no good has been done to us by the wator thus irrigated 
by, tho pntrol officots we rofusod to pay. This refusal led tho 
patrol officers to submit false reports to the affoct that Re- 1749/ 
and Rs 402/ are still duo from us, Accordingly to realise the 
amount, a notice without date has been served upon us, 
2 or 8 days ago in which it is writlon that if wo fail to pay up 
the amount dua from us within a fortnight they will renlise 
iL by means of attachmont and auction srlo of our properties, 
In avdex to be exempied from tho cess unjustly assessed upon 
us wo have applied to the Colleotor of Cuttack. We will be put 
to gvoat logs if the matter he not justly decided. , 

If we fail to win the favor of the patrol officers even though we 
exeout the Kabulial, wodo not got water in time, But by the 
drains — they tnke tho rainwater, on which our evops depend, 
tg othey direction, They téke properties worth ong ripeo for 
A « 
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one anna dua, during the absence of the master of the house 
gud sell thom by auction, Tho patrols take our cows &e, to tho 

“pound house whethor they go on the ombankments or not, Wo aro 
suffering much from such oppressions, There are many amotig us 
who have neither doors nor utensils, Tho Paw and Kandras enter 
our houses, and outrage the modesty of our womon for 
which many of us haye beon obliged to loso casto, No ono hears 

our complaints, Dated 284.84 ‘ 


1 Bahadob Sahu 2 Barju Sia 4 Iewar Kahu ft Markand Sahu 6. Jagu Raut of Jagannath: 
Pr, 
1. Bhikon Naik 2 Sud Blawal 8 Padmalochan Mahapatia 4 Sibo Diswal 6 Dinobindhn 
6 Ram Sun 7 Bidyadhar Misra 8 Bhagbin Pai 9 Dukha Das 10 Siidhur Bar ik 11 Apartd 


Nark 12 Hart Mehapitia of Dkmadhar pur 


( Machhgan and Taldanda Canals, ) 

The Petition of the ryots of Mouzns Tarpur; Chakinya, Giunali- 
pur, Taara, Patnigan, Kurutung, Charty , Kapilaswar, Gorodia, 
Ph, Havihatpur and Ph Balubisi, Zillah Cuttack. 

1, Sinco 5 years, nearly 4 Bazies of land in Tarpur are lying 
uncultivated owing to the,water springs of the canals but we 
have to pay the cess, and rent of tho zemindar and thoreby 
we are suffering much. 

2, In the aforesaid mouzas the high and ‘ow lnnds te ghoso 
lands that are not under gultivation eithor being above the water 
foveal or always being under water, During the timo of rough 
survey the Amins promising to exempt such lands havo taken 
bribo from us, but they have assessed those landy for which wo 
are much oppressed, 

8, The irrigation officers without proper enquiry have fixed 
cess for 5 acres in tho place of two, + rc 

4. Tho rate of zomindar’s rent in these mouzas is too high and 
over and above that we have ’hoen obliged to bribe the canal 
officers and:pay the cosy during tho last seven years for which 
we havo boon totally undone; our cattle and utensils havo boon 
Sold, The chaprasees of the department are mon of low castes 
suelt as Page, Kandvas and Mohomedans who have forcibly ontar- 
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ed our houses, for which many of us have lost their castes. 

5. The canal embankmonts lio close to tho aforesaid villages 
if, therefore, our catile happen to graze on them they are im- 
pounded, and the officers threaten us to impound our cattle 
whother they go on thie embankmonts or not, when we reftse to 
pay them, For this oppression we have sold all cattle retaining 
only one or two of them, 

6 Owing to the oppression of tho Canal officers and the exces« 
sive rate of cess we have been much oppressed, If something 
be not done to relieve us we will fly to places where no ini- 
gation cess is levied, 

7oln the yeay 1290 B, 8, the term of our 5 years’ Kabuliat having 
expired, 6 of the oppressed mouzas have oxecuted fresh Kabu- 
liata. We executed Kabuliat for those lands only which require 
water, but they have assesed eyen those lands, whore there is 
no need of Canal water, Tho Canal officers under the threat of 
doubling our cess, hhye forced us to execute Kabuliats. If the 
rates he not lessened we are ready to resign. 

Dated 7-5-84, , 


? Nmayan Das 2, Banamalt Das of Tarpon. 

1. Samibhu Mudly % Wigivle s, Maidan Noka } Avjogu Mudlty of Ohiknya . 
pe Migible 2. Gueadhur Baril 8 Subodhi Lariky, Abin Day ile of Qunatipur. 

1 Pally Baik 2 Chakur Paiva 3 Ananda Rout of Tana, 

J. Buderdon Arn 2, Matcunda Sain of Patnigan 

1L Uligibla2 Vamatht Das &, Blugiratht Baik of Kmutang 

1. Bohai sun 2, Kall Ain 8. Moth MM of Migible 

1, Bidiadhnr Mullik # Avut parik of Kapilaaway 

1, Gouy Das 


afhe Petition of the subjects of mousas Ala, Makarpur, 
Nahange, Singapur, Bakale, Begunin, Tiari, Barahagaria 
Samang, Garual, Chandgan, Gopal Brahmankhund, Tentol, 
Golasol, Lovikund, Bisipololo, Joyaole, Bogunin, Harapatna, 
Nuagan, Ph Harihprpur. ' 
1, Sings 7 or8 years past (ho ixvigation cess has begn fntro- 


duced ii’the above monks, If we.do not williggly exeanta 
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Kabuliats, the patrols, of their own accord, cause the water to 
flow into our low lands, and thereby greatly damage our crops, 
and charge us of stealing water falsely and in some cases they ev- 
on imposed the irrigation cess by reporting that the canal water, 
oozed out of springs, greitly benefitted us, And in this way, they 
forcibly realized cess at the fate of 1-8 and notice and atlachment 
fees 6 annas per acre on the Jands for which no Kabuliat had beon 
executed, both for the high lands where no water, could reach 
and low lands whero the water swept away all 
the crops when passed on them; and if any objection was raised 
towards payment, they, without listening to our objections, 
ordered musalmans and other low castes such as Pans and 
Kandvas to enter our houses by force, and cafry away our 
utensils which we use for food and drink and realize money by 
selling them by auction. Thus many of us have been outcasted, 
and gome are re-entering into their caste by borrowing money. 

2. Some of the above mouzas are situated at a distance of 
thout 4 mile, both from the main canal ond its distributarics, 
where no water can reach, but we have to pay cess for all the 
lands in those mouzas ; and no one ever hen’ our objections,, 

3. In case whore Kabulints have been executed for 5 years’, 
the patrols, if they don’t get any bribe in time of  irvigating 
the said Kabuliati lands, do not irrigate the fields in proper 
time ; and thus the crops in some ,of our mouzas have beon 
totally destroyed, for want of water in time. 

4, Since the introduction of the ivrigation system, up to the 
present time wo have beon greatly distressed hy the oppresiions 
of the patrols, by giving them bribes. 

There are boats in some places for the purposo of crossing 
thé canal, but the Government officers take them to difforent 
places and engage them for their own purposes, so wo suffer 
much in crossing the canal and thus two or three men have 
beon drawwed while crossing. r ; i 
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1, Kiittbas Sahu 2 Lukhan Sahu of Ala. 

4, Sindhu Sahu 2 Arjoon Jona of Mekapur. 

1. Pankaj Panda 2 Dasa Sonayuty of Nuhanga. 

1, Kapil Behara 2 Aiat Mudit_ of Bakalo, 

4, Madhu Sahu 2 Ananda Sahu of Beguria, * 
1. Lakhan Sing 2 Kat! Gochhait 8 Dam Ojha of Singarpu, 


4, Kapil Miser 2 Bhagyrathi Acharj{ of Tiari. 
1, Bhobani Miser 2 Jogi Jona of Barahagaria, 


1, Mull Suin 2 Pankaj Jona of Samang, 

1. Bhikerl Jons 2 Bila Guin of Gant, 

1, Ohaitan Bohuya 2 Madhu Bohnva of Chandgan, 

1, Kisorl Raut 2 Sam Baik 3 Bhaig Natl of Kanhatta. 

1, Ananta Charan Mahgnti 2 Nidhi sigwal § Lokenath blawat 4 Mull niswal § Gobinds 

1, Mahantt of Gopal. 

1, Lokenath nlawal 2 Gobluda Sfahanti $ Muni Jona 4 Nidht plawal § Danai niawal of 
Brahmankhund. 

1, Bidyadhur piswal 2 Muli siswal of Toutol, 

4, Ananta Oharan Mahanti 2 Gobinda Mahanti 8 Raghab Biswal of Golasol. 

} Guljar Khan 2 Musaud Khan 3 Yasin Khan 4 Daud Khan of Torikund. 

1, Bharat Padhai? 2, Dhtrma Sahu of Bisipotolo, 

1, Joy Biswal 2 Kopll Khuntia of Joyaole. 

1, Bali Sonapaty 2. Aparti Suin of Bogunin 

1. Shih Sahu 2. Thibon Sahu of Harspatua, 

1, Gobinda Natk’2. Jogu Maltapatra of Nuagan, 


Petition of the subjects of Mauzas Sujang, Madhabpur, 
Palda, Manapur, Patasuda, Bavolpur, Markundpur, Maricha- 
pada, Ohul, Potal, Narsingpur, Dal, Deuli Ph. Hariharpur, 
Zillah Cuttack. , 

* 1, During the rough measurement tho Amins, taking 
the bribe and in some places failing 4o take it, have assessed the 
fields belonging to one in the name of another and havo also 
aasessed in the name of those subjecls who have no lands and 
thus thoy have raised confusion among us. We, for this reason, 
havo suffored by paying unnecessary and oxtra cos for tho last 
five years, In order to free ourselves from the payment of the 
coss we applied in several places and oven paid the expenses of 
the Amins but still we could not correct and change the nam 
of the parties; for this reason we are suffering much: We have 
noither doors, nor utensils, nor cows Which have been sold to 
pay cess. ' 

2. Tup patrolling olfiegrs, siuce our taking Kabuliat for five 
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years and befme that oppressed us, They dai not supply 
water in time to those Kabuliati lands for which no bribes were 
paid. Fo: this reason we suffered much for want of water 
Hipecially, the patrollmg officers, for not getting bribe, taok our 
cattle to the pound-house on the false charges of their grazing 
on the canal embankment. ‘ 


3, The Government boats,’that we kept al the Canal farres, 
me used by the Canal officersand the daradaye take them to 
other places, For this reason we feel much to take seeds and 
manule to out fields 

4 They take away the water collected duimg the rains which 
1s of great use for cultivation by diains and thus they harm 
much to our cultivation. Neither the Zemindar nor the subjects 
have yet got any compensation for the lands taken Yor the said 
diains We applied in several places to get rid of the oppressions | 
and for a reduced vate of cess without any effect, If any step 
be not taken then it willl be difficult to-maimtain ourselves, 


1 Parmilnanda Das? Guuanidal Dis 8 Biswanath Dre of SnjGagé 
Kasinath Das 2 Naran Nund of Madbabpur 
Kapil Paudagd Madhu Pdnaa of Palda 

and 2 Iligibles Das Panda of Manapm 
Gongadhur Nund 2 Mligtble of Patasuda 
‘Boll Buin 2 Ghana Padhan of Bavo)pur 
Rinal Sahu 2 Naron Nund of'Mfarkyndpur 
Bandhy Paten 2 Bhaghit Mullick of Potal 
Seilk Pacha? Dalfl Khan of Ohut 

Tari Bing 2 Ram Sahu of Narangpar 

Gadai Bo) 2 Afadhor Sahu 

Batturl Behom 2 Radhu Sahu of Dou) 


The Petition of the subjects of niduzas Snidabad, Kaijabi, 
Chandpur, Anantabahmapur, Nuapari, Nuatana, Ph. 
Heribarpur 

“wees 1, The canal officer’ greatly oppress the ryots in our Mouzas, 
Tn every year a, little quantity of paddy ate allowed ta them per 
every acte of paddy cultivation In this manner they also receive 

} then shares fiom the plantation of tobacco, stigaicane, colton, 
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and other cereal crops, On declining to pay their illegal demands 
they tako our cattle to pounds if they chance to come near the 
canal embankment ard put us to much trouble at the time ofa 
urigating our Kabuliati lends. i2, they never allow us to irri- 
gate fields in time, We have lost a great quantity of our crops 
by the irrigularjty of jinrigation. They break the shoots 
purchased by us. The patrols stop” the water passage tof the 
shoots lest we will take water to irrigate the fields for which we 
excuted Kabuliats, 

They even realjze cess from us for the low and high lands under 
our possession (for which we require no water and for which 
no Kabuliat has bean executed. In default of payment processes 
of distraint ave issued by them. By their acts of oppiession we 
have to undergo groat loss, At the time of granting us cess 
receipts forthe cesa paid them in foll they genetally leave » 
balance of very small sums with us, if, we fail to pay them any 
bribe, they afterwards vealize that, with cost in addition, 
by adiling of our properties. an 

3. They have coustructed drains through our lands, which 
carry away the raip water from our fields, to the grat loss. 
to Sux crops, and have thereby compelled us to exoute 
Kabuliat to take water from the canals, The ,water of two, or 
three-ponds in our mouzis have also been taken away by these 
dyaing, when fyll to the brim, thus leaving us no 
other expendient of saving our crops. If these drains be not 
stopped af once, no good harvest can ever be expacted. The 


reason,,we do not, wish to oxeoute Kabuliat fox the water is 
the “oppression af , the! officers and loss of caste, 9 Coss 
be levied, at a moderato rate, and if the high and low lands 


exempted, from assessment, then we will be glad to exeoute 
Kabuliat for ever. 


1 Haghut Suin 2 Rav Nok of Saidabad, 
1 Madhu ? af Daina Das 8 Naan Pant of Iiligible 
s 
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1 Dasa Kur 2 Bhaghathi Kw 3 Balu Kurs Auadi Kur of Chandpu. 
1 Dai Pani 2 Madhu Pam of Anantabrahmapur, 
1 Kasinath Mahanty 2 Ohalcradhar Mahanty of Naupari 
© 4, Kinai Ojha 2 Purl Sahu of Nuatana, 
Petition of the subjects of Mouzas, Mukundapur, Durga- 


pur, Karimul, Chundra, Mataniga, Kusinga, Tararapara, Nipur, 
Pokapur, Joybor, Devendrapur, Narasingpur, Sipisasan, Sipi- 
gram, Kathiapara, Mukundapur, Majuri, Byjanga, Purahitpuy, 
Kheras, Balarampur, Chatara, Mukundapur, Panisahi, Madhab! 
pur, Ph. Hariharpur and Gandito. 

1, Since last 7 years the above mentioned motizas are paying 
cess, Some parts of our Mouzas were overflooded with water 
by the canal officers, before we executed 8 years’ Kabuliat 
and was assessed as water stolen, They gompelled us to 
pay cess even for the high and low lands forg which no canal 
water is required. On our decliniag or making any objection to 
pay their demands, they levy the cess, by distraining or selling 
our moveables, 

2, After this, these officers compelled’ us to execute Kabuli- 
at for 6 years with the false temptation that there will be no in- 
convenience in future, Then they, exempting our homesteads 
only, assessed on all lands whether high or low, There ave Some 
parts in these mouzas whioli require no water. In somo elevat- 
ed parts the wator cannot reach; but still wo wore made to pay 
cess for them, We have lost all that we had for payment of such 
illegal cess. More especially we hfve been oppressed to the 
utmost by the canal officers. If we do not pay them any bribo 
they use to take our cattle to pounds, on the false plea of 
their having grazed on the embankments, In some casas 

- they let these cattle go, if they ave paid with something. At the 
time of the rough measurement, the Amius, not being briba, 
have assessed the land of one person in another's name and have 
assessed some who possess no lands at all, For Such reasons 


many of us have been obliged payteess unnecessarily. 
a t 
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8. The term of 5 years’ Kabuliat 1u our mouzas haying 
expired last year and no fresh Kabuliat being excuted by vs 
they have excavated drains by which rain water have bacn made 
to pass in other direction, Consequently we have suffered the 
loss of } of the crops. Being opprossed in these 2 Ways We have 
rapresanted our grievances by meanstof written petition in vari- 


oug places but without effeot owing to our ill-luck, 

2 Hari Offa 2 Kanaht Ghana ‘of Ohatara, 

1, BSridhur Raut 2 Bamo Behiara of Makundapur 

. 4. Roghivbayand Chowdhurl 2 Vikat! Das of Kherda, 

1, Adhikarl Kilshna Das 2 Mangobinda Das 

4, Badal Batu 2 Sadanand Misra 3 Dmamo Jona of Mukundapur 
1, Barlamali Padhan 2 Oiiintamani Miara of Iligible ‘ 
1 Punni Buin 2 Jagu Natk of Kavmul 
‘1 Bidyadhar Nall? Bamon atisra 8 Bunamali walle of Chundra | 

1, Hort naval 2 Ananto Suin of illigible 

1 Bamon silara 2 Bhagban Mista of Kusinga 

Ls Bidyadhar nas 2 Mani Dovta of Tararapara ' 

2 Loknath Das 2 Kapil Day of Nipw 

1 Sadananda Sahu 2Gungadhw Tihyri of salayampw 

2 Bidindhur Das 2 Gudai Dovtn of Pokopur =‘ 

1, Hadl aldwal 6 Mukunda nisWal of Pautathr 

4, Konai Misra 2Tggu Par tra of Joybor 

1. Bhmat Majhi, nidyakay Mahanty of Devoncdiapwr 

3, Bilvam Gachinit 2 Ayants Buin of Patnignn 

IMAgani Majhl 2 Dam Sarangi 8 Badynath Saangl of Siptaisan 

1. Kolat Suin 2 Bldot Mahanty of Kuthtapaa 

1, Jat Sarangi 2 Raghu Suin of Makundapur 4 

1, Badla{ Malik: 2 Marl Butn of Majuri 

1 Dinobundhu Niak 2 Aviram plawal of ayjanga 

‘Ly Hort Pande 2 Jat Das of Purahitpny 


( Kundtt Patna Canal. ) 


The Petition of tho subjects of Mouzas Sukarpara, Rani- 
para, Pithapara, Katarpara, Baragiri, Kanpur, Paharajpur, 
Holadhurpur, Tilakpur, Sunalunda, Bedogiriputna, Ayonda, 
Julukipara, Banamalipur, Ramehandrapur, Kuntalo, Tentolw 
pur, Kaliabada, Fataypur, Sakhilo, Moodabad, Domkua, Jagan- 
nathpur, Loknathpur, Panchusarang, Balarampur, Garullo, 
sami covintians Bantola, Gopalpur, Sabalkana, Kurijunga, 
Jan galyAir, Rape Havipur, Sohaladpur, Gobind pur, Ach- 


ky 


a 


[ 40. | 
t 
hutipur, Kanipara, Kulasukarpara, Kulakaturpara, Kulabara- 
” giri, Kulapithapara, Katikata, Nuagan, Kadalipata, Girigola, 
“Digidipara, Ph Asuraswar, Zillah Cuttack, 

1, We did not receive water in time even afler executing five 
years’ Kubuliat. In consequence there-of all the erops of our 
Kabuliati lands have entifely beon destroyed. But wo were 
hound to pay the coss, Especially, at the time of rough mea- 
surement the Amins, having taken bribo from,some ryot, have 
made a confusion in some of the villages, The land under the 
possession of one man has been assessed in another’s name and 
some have been assessed who have no lands. Tho assessed coss 
have also been realized by thom with forco, Thig illigal aciphas 
oppressed us to the extreme, 


2. We have to suffer tho loss of half of the crops, by the 
drains made through our mouzas by them; these drain 
away the water by rainfall, Thoy drained away tho water of 
some of our ponds and jhils by drains on our dedlining to 
execute new Kabuliat and for this we are suffering much for 
water ; great damages will be caused to ,our copa if these 
drains be not closed forever. : a 


8, Evon for Kabuliati lanes, wo have to pay something to patrols 
or else they do not allow us, to inrigate our lands, If they are 
not paid something they take away our cattle to the poundsron 
the protention of thoiy having grazed on the embankments, By 
these we havo been obliged to undorgo much loss and put to much 


typouble. 
a 


4, During the last seven years ie from the time the ceas has bean 
ntroduced we have heen obliged to sell our cattlo, utensils, doors 
&.c to meet the demand of tho cess, Many ryots have lost their 
utensils and arp taking their foods in cavities dug in the ground, 
some have incurred debt, somo have been excommupicated from 
ihe society and some have left theit‘houses and native Wilages, 
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1 Wdurl Daa? AnnndaDas of Kuinkaturpaia 
1 Naian Panda 2 Gadat Panda of Kulabmagiti 
1 Sibo Sahu 8 Samo Naik of Kulayyra 
1 Kanhat Sain 2 Jagu futn 8 Banamall Sarangi4 Kandtu Mian of Sukupua 
1 Yenchu Sahu? Basu Sahu of Ranipaia 
1 Komblu Pate: 2 Joyiam Pate $ Raghu Pater of Pinpara 
1 Kiso Buin2 Agani Suin 8 Bhikary Suin of Kate sua 
1 Gobinda Buin 2 Jujesty Suin of Bargirl, ° 
1 Aviram Naik 2 Keaoiy Naik of Kanhupm, 
ft fadha Padhan® Gadal Padhan df Paha sjpur 
2 Gadalhng 2, Nanddram Ung of Katikata 
1 Punchn Sabu of Nuagan 
1 Raghu Sahud Kanha Motiaag of Kadatipaa 
1 Basu Paha 2 Banazasti Puhan 3 Raghunath Baal 4 Hari Paban of Hdihupur 
1 Sudam Puban 2 Pann Suln of Tilakpur 
2 Hari Mohanty 2 Hinst Pidhan of Sunalunds 
1 Gopithu 2 Dinai Svhu of Bedogitiputna 
1 Bidiadh x Panda? 3 aki ashna Panda of Ayonda 
1 Norahwwi Balik 2 Sadhu Ghira of Julakipia 
1 Kusnn Suin 2 Krushun Bark of Maaamalipar 
1 Gopi Barik 9 Sibo Barlk of Ramohuudsaper 
1 Raghunath Singh 2 Raghu Ram of Katol 
1 Rajani Mahonty 3 Bhagwan Mahanty & Girikona 
1 Madhay Rout 2 Chakiadhu Nail, of Juganosthpur 
1 Jogi Sahu 2 mi Bhuyon 3 ‘Anand Buin of Lokonathpm 
1 Dobidht Jona 4 Siho Rout of Billapida 
1 Butdd Miso @ Morkunda Riiguru of Panchaswang 
21 Kayga Bulk 2 Qu B wh of Bulkanpur 
1 Silram Padhan 2 Raghu Padhau of Bakingraj 
1 Avaé Das 2Dadhi Mahanty of Pabltrapur 
1 Mani Dabu 3 Kurtibss Mahanty of Dakbinpua 
‘L Dintbandhu Mahanty 2 Gudat Jona of Tontolpur 
1 Tilloohan Nonkl 2 Bidat Nouka of Kaliabuda 
2 Bhajan Not 2 Wart Sain of Fat iypur 
1, Kanal Matte 2 Padt Natl & Raghu Natl Sf Sokhito 
1 Budam Rout @ Sadat Jona 
1, Damo Naik 2 Mural Sona pati of Konduto 
1 Tulhyi Asmat 3 Ballausna Samal of Buntola 
1 Ballerushna Padhan 2Gomang Padhw of Gopalpar 
1 Pudmalava Mohopataa 2 Joyram. Maliapatia of Sabalkana 
1 Notha Baal 2 Banamall Das of Kw tjanga a 
4 Bara Padhan 2 Kahu Padhan of Jangalpu 
1 Madan Samal 2 Puiusotum Samal of Sabolung 
1 Basu Padhan 2 Sths Dag of Haipur 
1 Raghunath Biistel 2 Bhaghut Suter of Salivladpu 
1 Aku ar al Bolanub Fadhon of Ggdudpur 
’ 
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1 Niladit Padhan 2 Paramanan] Padhan of Achbutipur. 
1. Balaram Mohapatra 2 Krupasindhu Kur of Kanipara, 
1. Avut Sahu 2 Anand Suia of Kulusukai para, 

1. Atut Das 2 Dodht Mahanti of {tligtblo. 

1 Bidai shuyan 2 Hari Panda of Khasrolo, 


[ Kondu Patna Canal. J 

The petition of the subjects of mouzas Chundrodaypur Godandi, 
Vigaswar, Bateswar, Rudrapur, Kalianpur, Kulia, Kasipur, Gurai- 
pur, Stmakhandi, Barado, Bunhar, Barigol, Chamarigol, Banohara, 
Cuhusiangunj, Manaharpur, Kusumbhi, Sunderpur, Mantiri, 
Teagan, Raisingva, Dariapur, Kanhupur, Deuli, Matgan, Kur- 
ulapara, Natokai, Nichintikoily, Buhalow, Jamora, Khanda- 
gan, Paikarapur, Kendupatna, Natara, _Risolo, Ramlwishna- 
pur, Akarukhi, Mahajanpur, Jikinipur, Utaka, Barakhivi, Gopnri, 
Rangamudai, Bachakundai, Badhang, Gopinathpur Phs Suang, 
Asuraswar, Sungrah, Saraswati, Pudmapur and Matkatnagar, 
Zillah Cuttack. f 

1, Tho Government has oppressed us by the forcible realiza- 
tion of cess for the lands for which no Kabuliats have beon 
executed. At thotime of irrigating one, field, the crops of 
other fields are totally washed away, yot for thos& Inttor 
fields they compel ug to pay cosy. Wo pay coss twice or 
thrice for the samo land if it “produces two or threo different 
erops in a year, 

2, Wo oxecuted Kubuliatse for tho cold scason-crops, 
At tho timo when water was most urgently noedad, tho canal 
became dry = and consequently wator-was not  ayailable 
for our crops. This scarcity of water made our crop suffer too 
much; but notwithstanding woe haye beon bound to pay the cess. 
The canal officors do not allow us to carry water Bor 
tho ponds, situated on tho other side of tho canal by the 
canal unless they are not paid with something, , 

{1a ant % 
8, Tho rain waters of ,our Jands are taken “away _by the 
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drains dug through — our fields, Drains have also beon 
dug by the side of ponds and streams, to take their waters away. 
Theso drains have heen dug by Government with the 
intention of obliging us to take water from the canals for culti- 
“vation, othorwiso our crops will baslost, Wo have recieved no 
compensation for the lands taken for the drains, We filed objections 
at the time when thése drains were undor oxcayation but to no 
effect. The term of owr fivo years’ Kabuliats expired last 
year, but ag no fresh Kabuliats wore oxcuted by us, they have 
dug the draing, If these drains bo not closed at Sonce our 
cultivation will fail, 

*4, If orders for.distraint and sale of m-veable properties he 
issued against any ryot, for the realization of the cess, the canal 
officers generally serve them on othors who haye no connection 
whatevor with them and levy from them the cost of distriant &.c. 

5, Wo have beon oppressed to the utmost since , the com~ 
mencoment of the cc’ by paying the same at high rates 
and tho bribes to officors, Some ryots haye left their eultiva- 
tion, somo havo loft their homesteads to escape tho oppression, 

We havo sovoral times stated our grievances to the muthoyit- 
108 by means of writton potitions *hut without effect. If 
Governmentibe not pleased to consider our cases, wo think wo 
won’s bo able to live in owr houses, 


4. Nobin Kur 2 Bineda Sulu of Chuntvodaypur, ‘1, Kartick Sata 2 Madan Tihart of Gudan- 
di, % Gobind Kur 2Kinot Maharaan of Vigaswar, 1 Bhikart Dikhit of nateswar. 
AGeblnd Kur of Rudrapur, 1 Afaguni Raut 2 Jogi Raut of Kallanpur. 1 Adkikari Gopanand, 
Das %Bhebani Khuntin of Kulia, 1 Ram xr 2 Damo rut of Kasipur, 1 Fakir Sahn 2 Jagu 
Aaha of Guraipws 1 Ram Chundra vhnyan 2 Ananda Pol of Sunakandd. 1 Panchu Rant 
2 Madhu Raut of smado, 1 Sadai Sshu 2 Panghu gahu 8 Ram plewal 4 Kambhu phuyan of 
Bunhar. 1 Anant Mol 3 Bhagt slewal 8 Muli pbyyen of Barlgol, 1 Sham Jona 2 Dharam DAW | 
8 Biundalmn Dag of'Chomarigol, 1 Kusun Dag 2 Sibo Sabu of annobnra, 1 Mukuwada Sabu, 
2 Sibo Sahu of xubusiangun]. 1 Sapani Katpasti 2 Sibo Mal of Manaharpar. 1, Sham niaw?l 
Nalu Mat of Kusumbhi, Bidai Sahu 2 Uchhab Sahu of Sundexpur, 1 Sudam ohuyan 2 Radin 
Naik of Montirl, 1 Rangi Bhuyan 2 ad! Dhwyan of Toragan 1 Nalu Nahanty 2 Tawar 
Padhan of ani 2 Tawar Sabu § Koruns Sabu of Dariapur, £1 Fakir Sohu 2 Bhajan 

a 
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Mii af Goof{put 1Badu Sahu 2 Stho Sala of Kanhupur 1 Damo Sung 2 Binodo Srha of 
Hoult. 1 Anand Natk 2 S{bo Sahu of Matyi, 1 Gingaf Uehara 2 Jagai Haut of Natolot 
i Mukund' Mahapator2Bhajun suin 3 Pavitt Suin 4 Sadhu Raut of Nichintikelly Govinda 
Reha 2 Ram Naik of Jamoia 1 Dantary Bohara 2 Madhai Pator of Khandegan 1 Ram 
Samal 2 Dinobandhe Achurgia of Patkarapur, 2 Markund< Sahu 2 Mahani Sahet of Kow 
dupitne 1, ‘Nanda Behar? 2, Bhikaii Das Of Naima 1, Ananda Balai 2 Iswar Suin of 
Risoto 1,fqnka1 Bustia 2 Fajelr Mahapptra 8 Gopi Lenka { Naan Naik of Ramlat.hnapur 
2 Yhome Panga 2 Hari Sonapity 3 Bai Das of Akarntth}, 1. Madhai Raut 2, Mulcunda Rant of 
Mahajonpr 1 Aulai Raut 2 Ram Mahanty 3, Sibo nuile of dikintpur 1, Bhatut Panda 
2 Raghu Sahu of Utaky 1, Gungai Suin 2 Gobind fuin of Buakhit 1 Bhagwan Uehha 
© ShalSabn of Gopwi L Aint Punda 2 NandaSuin 8 Nanda Boharld Bhilearl Das of 
Rangamudat. 1 Bhaigbub Sum 2 Magunt Sahu of Buchakundail Bisu Pator? Jiu Miter 
of Badhang 1, Raghu Punda 2, Ram Punda of Gopinathpur. 


Kendu Paina Canal, 

The Petition of the subjects of Imamnagur, Turutu, 
Khaire, Bhairipur, Kothbar, Satyabhgmapyr Gunaper, 
Gopinathpur, Purusotumpur, Krushnapur, Trilochanpur, 
Mebajanpur, Gorinathpur, Madhyakach,  Paschimakach 
Purbokach, Champati, Khandaisabi, Bahukudh,  Singipur, 
Lokhminavayanpur, Paga, Biswanathpur, Nuamiluck, Niamut- 
pur, Jamalpur, Patpur, Kathara, Tantule,“Bhatpara, Begorepur, 
Nadalo, Sambhupur, Gangapur, Baharapara, Sauri, Sarada, 
Puran, Mahana, Alipur, Osodhg, Balisamala,, Patna, Kulinda, 
Purwotunpur, Kantikole, Naiguan Balhabpur, Sapanpur, KMli- 
anpur, Karimabad, Robimabad, Bija, Danapa, Saukarpur 
Chhanipur, Raghabapur, Sisua, Bahabulpur Balia, Barabari, 
Kesarapada, Ramkrushnapur, Arabari, Katharagan, ICurmuan 
Srutabati, Pikole Phs Pudmapur, Karimo, Saraswati, Matkut- 
nugur, Zillah Cuttack. 

1, The Canal officers by oxcavating drains through tho said 
Mouzas, have let out rain water from the paddy fields, so that 
half of the crops was destroyed in the last year, But while 
these drains were undor ‘operation wo complained mach 
against the same but the officers in charge did not pny any 
atiention to them and without paying the compensation dug 
the canal through our paddy fields, eBut as we rofusdi\ta execute 
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Kabuliat they let out tho rain water from owr paddy fields, 
thinking that wo will then he obliged to execute Kabuljat. But 
unless thoso drains be shut up our paddy fields will not 
produce plentiful harvest. 

2, Notices, which aro issued for dela? in paying the cess, are 
not served on us in duo,time but remain with the officers who 
after a few days hang them on the walls of houses, and realize 
the balance cess with an addition of annas 6 (notice feo 2 annas 
and distraint fee 4 annas ) whether the bulanco be a rupee or 
a pie, If we fail to pay bribes to the officers they make out 
a shqrt balance ( an anna ora pie ) against us, realize 16 with 
additional cost. ‘'o ‘realize the same they order chaprasces 
of low caste such a8 andra, Pat and Musalman to enter our 
houses take our utensils forcibly, for which we lose our caste. 
Thus we have been greatly oppressed by the officers and have 
suffered much from the paying of the cess, revenue and bribe, 
For these reasons we do not intend to execute fresh Kabuliats. 

8, When the Kabuliat for 5 years was exccuted, wo oxeout- 
ed the same for the fiolds for which canal water was required. 
But the Govornment Amins at sho timo of the measurement 
taking Rs 10 to 80 as bribe have settled one’s land in another's 
name, ‘Those who possessed 3 acres of land and have not paid 
any bribo have been assessad for 6 acres, and some, who have 
no lands al all, have also been assessed. 

4,Tf wo do nob bribe tho patrols they impound our 
cattle on tho false plea of their having grazed on the embank- 
ments and somotimes they lcave them on payment of 
cortain foes, For this purpose we have sold all cur cattle* 
keeping one or two paizs of bullocks for the purpose of culti- 
vation only. 

5, If thefGlovated lands where the canal water gan not reach 
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and the low lands where no canal water is required bo left 
out of assessment and the remaining lands be 
assessed at 12 annas peracre or all the lands at 8 
annas on an average, then we can execute Kabuliats for the 
whole life. Now if the Government takes no steps for the 


prevention of the oppression of the officers we will be undone, 
1, Shyam Sotht 2Radhu Mahanti{ 8 Achhuti Maltanti of Raghabapur, 1 Sadi Sabu 

2 Madht pohors of Sisua 1 Achhutautlad Mohantt @ Panchquund Afahantt @ Srl Chanda 
Das 4 Bhatgrathi Mahantl 6 Ram Raub 6 Loki phuyan 7 Gopal Mahlik 8 Uanif Khan of 
Kothhbar, 1 Migthle 2 Ram Mullik of Bhairiper, I Dwar Khan 2 Katia Khan of Khoira 
1 Machi siswal of Migible t Aut Boheta of Imamnaggur. 1 Mathuri Sqmul 2 Dany Sand 
of Satyabhamapm. 1 Baly zohora 2 Bhubni Sothi of Gunapnr, 1 Jagu Mahanti 2 Dinbundhn 
Das of Gopinalhpur, 1 Haibundhu Mahanti 2Bhagl Suin of Pausotumpur, al Bidwi 
Raut 2 Achhut R wt of Bababulpur. 1 Agni Naik 2 Siibuehh Naik oft Chhanipur, 1 Pann Sothi 
2 Apwti Guchhait 3 Mohamed Abdool Agiz of Sankarpur, 1 Ram Mahan 2 Hari Sahn of 
Krushnapur, 1 Bhagt fon 2 Gobind Suin of Trllochanpur, 1 Bhagbut Mal 2 Sater Jenn of 
Mahojaupur, 2 Bhubau Dhuyan 2 Migthlo of Gopinathpur 4 signatures all Mligible. 1 Dhogwan 
Panigrahi 2Gungadhur Panda of IMgible. 1 Gopinath Kur 2 Kanhai Kar of Champnti 
1. Urdhub Mahanti 2 Madhub narik of Khandaisahié 2 Arut Sahu 2 Aparti Sahu of Bahikudh 
1, Bapnt Nonka 2 Bami Jona of Sigmapur, Shiv Aahu 2 Bhogu Sahu of Lakhminarayanpur, 
1, Govind Santia 2 Dinkrishna Raut of Balia 1 Bhujni siswal 2 Dasiutht niswal of Barabari. 
1, Anam Naik 2 Dam White 3 Shiv Rout of Kosarapada. 1Dhujut Naik 2Bhagt Padhan of 
Rambrushnapw. 1 Arab Mahanti 2 Panchu Maharna of Arnvai, 1 Shiv Jona a Bhujat Rant 
of Biawanathpur. 1 Nidbi Bohora 2 Bali pehora of Nuamijuck, Sadi Mahanti 2 Jagu Mahan- 
tt of Jamolpar, I Jnsim Dir 2 Mirza Golam All nog of Ninmutpur, 1 Bighaswar Dae # Bhujni 
Das of Patpur, 1 Arut nail 2 Arjoon noial of Kathara. 1 Biduri Bhunj 2 Bhagwan Davita 
of Tantuto, 1 Sudam Das 2 Gudat Rint of ohatpara, 1 Purusotum Das 2 Bhiart Mahana of 
pisovopur. 1 Sheile shikun 2 Itigibio of Nadalo. 1 Muli Sothi 2 Fakty nohera 9 Sonat Sotht 
of Migible. 1ShivBuin 2 Kusun Suin of WNgiblo, 1 Panu Tiharl 2 Gadat That of Some 
Whupur, 1 Kritibaa Patty 2 Gopal Putty 3 Kelpasindhn Putty of Gangapnr, 1 Runio Sahn 
(Patra)? Sridhun Sahu 8 Urdhnh Sahn of ralintapfia 1 Puumanind Sutpuatt 2 Mani Autpuatt 
of Santi, 1 Bhajni Natl (Dogra) 2 Barri Natk $ Bidal Naik of Sarada. 1 Kusun zohora 2 Sridhw 
So.engl of Puran 1 Surbaswar Putty 2 Jogi Putty of Mihana, 1 Mann Suin & Nikheon 
Khatai of Alfpur, 1 Boni Jena 2 Silnibas phuyan of Osodha. 1 Nanda Das 2 Arnot. Jona of 

Bahsamala. 1 Dwai Pujhmi 2 Seik Nabab Al of Paina. 2 Jadu Sahu (Cofcotionor) 

2 Manha Sahu (Khandatt) 3 Maguni Schu 4 nhagbut sabu of Kalinda, 1 Markund Pacha 

2 Harf Padhan of Srutabati 1 Dadhibabun Nik 2 Siibachha Putnoil 3 Agut Naile of 
Pikalo.2 Ranamalt Das 2 Shiv Misor of Yurasotumpur, 1 Bunkaj Nund 2 Dhunu Naik of 
Kantfkole, 1, Auadi sahu 2 Kuaun sabu of Nuaggu, 1, Shiv Mahanti 2 Illigihle of nalkabpws. 
1 gaunt Das 2 Bhobni Das of Sapanpur. 2 Madhu nurdhan 2 Noire Dutta of Kallang, J Atadhn 
Bhuin 2 Govinda nhuin of Kaimabad. 1 Fakir Panda 2 Shiv Panda of Rahimatind. 1 Madhi 
Das 2 Arjun,Das of Big 1 Nabin sau 2 Raghu Puatt of Dandaya, = 

x 
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Kendu Patna Canal. 
Petition of the subjects of Bhagbutpur, Syamsunderpu? 
Bishnupur, Naranpur Baghilo, Barobatia, Goverdhanpur, 
Niltkana, Karpava, Oldha, Fakirabad, Mantripara, Kurujanga, 
Mungrajpur, Nuagan, Haldia, B&kchipara, Alabank, Gohal- 
singi, Juidaspur, Kasoti, Baragan, Sanagan, Jantilo, Simalda, 
Antalo, Jamadhur, Chakoirada, Orsanka, Saharpur, Hatban- 
pur, Dihabanpur, Kombharjanimal, Pailo, Kambilo, Deldihe,, 
Tsandiha, Baiakan, Navasingpur, Malikapur, Lakhminarayanpur. 
Bholpuz, Dunpur, Dakhia, Hati, Girigola, Pabitrapara, Singri, 
Naropa, Khundsahi, Ratodia, Burgan, Naxharipur, Sorisihe, 
Haripur, J hinkutdiha, Godbisi, Fagalo, Janimol, Rajan, 
Kesurpur, Jaimal, Dehuli, Ttali, Pandari, Morarpur, Hulpur, 
Nankar, Mahipal Ph Asuraswar, Derabis, Nuakhund and 
Sricana, Zillah Cuttack.> 
L. As there areno canals in all the above-mentioned 
Mouzas the canal wator cannot reach all of them and es+ 
pecially the high lands of the Mouzas, but still we 
Wivo to pay cess for theso high lands, In low Iands the 
crops are washed away by the strogs of water for which we 
have lo suffer much. Though wo havo pefitioncd against 
these oppressions, nothing has yet beon done to remedy the evil, 
but on tho other hand the cess is being realized by the issue 
of distraint from the sale proceeds of our cattle, ulensils, doors 
&c. Since two or three years before the 5 years’ Kabnliat 
was exceuted we have been suffering much for the payment of 
cess and bribes to the officers. Therefore we have no wish for 
executing fresh Kebuliats, witl? che exception of afew perscma 
who out of fear of the patrols have executed Kabuliat, During 
the ies Kabulint we each executed it for tivo or three acres 


as wap“hecessary but thespatrole have realized cess from all 
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lands in our possession, It is imposiblo for us to pay cess at 
the rate of 1-8 per acre and pay bribe &c. to the patrols aftor 
executing fresh Kabuliats. If the Government takes no steps 


to tedress our grievances we will not be able to live here. 

1 Sadhu Sahu 2 Sadat Singh of Yufadpur. 1 Syintbas Panda 2 Suldhur Pando of Lukhmi 
manayanpur. 1 Nabin Pands 2 Nidh} Payda of Wholpur, 1 Dam Yanda 2 Ganeswar Ponda of 
Danpur, 1 Indranaran Das of Dakhin, 1 Fakir Naf 9 Nidhi. Piatap of Hnti, 1 Apoxtl suin 
2 Tugal Padhan of Hulpur. 1 Bhujni Mahanti 2 Babun Das of Girigoln, 1 Bandhu Das of 
Paditrapaya, 1 Mayadhur Panda 2 Kali Pati of Bingal L Rasto Samul of Naropa, 1 Bhagbut Naik, 

2Jogi Raat sBimbat Haut of Chakotrada. 1 Sadhu Mahunti 2 Kelu Mahant! af Nankar 1 Kaatnath 
Panda 2 Inigible of Mahipal. 1 Mante Tail 2 Navahari ‘Marl of Khundsaht 1 Ramtctisng Tari 
Gopi Tari of Ratodia. 1Goblnda Tari 28atrughun Tiail of Burang, 1 Miutunjoy Tart 
2Porsu Tart of Navharipur, 1 MokundoNuik 2 Madhi Naik of soristhe. 1 Arat Raut 2 Dhani 
Bhudor of Haripur, 1 ghujol sohara 2 Fukir Beha of Thinkurdia, 1 Punclu Mudly @ fart 
Day of Fagalo, 1 Harl Das 2 nldai sarangi of Janimol, 1 Chandtasiktar Panda 2 Markand 
Panda of Rajang 1 Dam Rout 2 Madhal Rant of xesurpur. 1 Madhu Miser 2 Arjoon Ruth 
of Jhimal, 1 Bhijun Ruth 2 Abhi Ruth of Dohutt, Lehubni Mullic 2 palt Mallfo of Ttalt. 
J bonomali Sahu 8 Sodai Mahanti of Pandari, 1 Kanahi suin 2 Gangadhur Nalk 3 Somonath 
Misia of phagbutpur, 2 shagbut samul 2 Mokunda nchaia of Syamsundospur, 1 gyibunt 
aehere 2Toy Bohora Of Lishnupur, 1 Nath Suin 2 KatipGaSon of Noranyur lL Rung Padhan 
Gavga Mahara of naghito, 1 Govinda Mahanti 2 Uchhub Das of Barobatfa, 2 Antorjamt 
Mahanty 2 Lukhi Padhan of Goburdhanpur. 1 Mohont PaGhan 2 Bhikarl Afahnnty of Nili- 
kana 1 Kap{lt Padhan 2 Togt Mahanty of xarpara 1 Amba Sutpust! 2 Bhiku suin of Oldha. 
1 Basu Tihari 9 Gude Das of Fakirahad 1 Lukmidhur Mahanti 2 Itigtblo of AMentitpaa, 
1 Bimbadhie Mahanti 2 Gokhai Sahu of rurujung 1 Bidladhur Afahanti 9 atni ohaya of 
‘Mangrajpar 2 Balkrisna Padhan 2 Bhubni Das of Nuagan, 1 Sqnkur Jofia 2 Shot Matdu 
of Haldia 1 Luichhan auin 2 Nunda Das of nakhipara 1 Natan Jana 2 Nidut suin of Alubank 
1 Sankar sahu 2 Nolu Mohals of Gahatiiug! t Biwiut Nat 28adat Das of Tutdaspur 1 Maw 
dhu saval 2 Slva Baral of Kavot{ 1 Lukht Padhan 2 Ball Mulinatt of Baragan 1 Iswar Sent 
of Sangan 1 Bhaghut Barik 3 Boban Barik of Jantilo. 
ANidti Suin 9 Mayadhur gniu LEakmidhm Mahanty of Simalda 7 Karu 
Nmk Kalai Mohantl of Antalo I Kum Mfan 2 Panu Mahanity of Jamdhu, 
1 Dinal varal 2 Dam Payitia of Orsanka 1 Iiqiu Naik 2 Afnguni Mahunty of Seharpur T Balt} 
Afahauty 2 Bhujni Das of Hotbaupur 1 Agnt Rehoa 2 Sambhu nchora of Dthabaipur TU Bagt 
Mandol of xumbhajanimal 1 Sadat ghidhur of Patlo1 Dal aalin of Kamnbilo 1 Subadov 
tk of Doldiha 1 Bighna Acharii 2 Baidhur Panda of Tspndihu 1 Parikhit Seada 1 Anand 
1 Of Baiakan 1 Nundn Panda 2 Jogi Panda of Navsingp 1 Bhaig Pandan 2 Daht 
Ja of Malileapun. 


Petition of tho subjects of Nahang, Dabhapara, Ura, Fagul 
agannathpur, Jharpara, Dhurmaghatpar, Ramkapuy, Joyram~ 
pur, Mixjapur, Govindpuy, Barajpur, Umar, Asastapyr, Gotorn, 
Uabaldhua, Apilo, eee, Pandia, beak ani Malrapur, 
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Dihagope, Aliara, Kayrole,,,Banpur, Narijung, Gordang, 
Arkana, Baramarai, Sindhupur, Badatath, Gopalpur, Baibuai®, 
Rasalpur, Nahung,, Ph Sungda, Matkatnagar, Asuraswar, 
Zillah Cuttack, 

1. Since the excavation of the canal thore ins heon no goad 
outturn of the crops in our fields. Owing to the embankments, 

-no silt is doposited in-our fields, caused by the overflow of rivers, 
therefore the outturn has fallen off. Still we are paying the 
land revenne, the Road and 'P, W. Cess, the Zemindaree Dal 
cess, bribe and other cesses for which we have become too 
poor and involved in debt. We have gold all our utensils, furni- 
tares, cattle dc. owing to the oppression of the Irrigation 
officers, For having refused to excute fresh Kabuliat, the patrols 
have forcibly irrigated ow ficlds and issued notice to assess at 
double rate on the plea of our having stolen water. If that cosa 
be forcibly realized wo will be totally undone. 

2. Byen after oxecutlng Kabulint for 5 years we could not 
get waiter in time. So every year the crops on the elevated 
fields were lost for, want of water, and tho low Jands were com- 
pl8tely washed away by the canal waters consequently wo suffer 
ed much,' but we have not been axempted from the payment 
of the cess. 

8. At the time of rough measurement, the Amins, ‘without 
calling us to show our lands, have settled tho land belonging 
to one in anothor's name, So wo havo been paying unnecessary 
cosa for five years past. Wo complained several times, but they, 
without paymg any attention to our complaints, realized , the 
coas by distraint, cd 


’ 

‘4, Thoso lands in our mouzas which were heretofore “merely 
waste Inuds have become fruitful to somgextent by mean> of canal 
water, buje‘on tho other hand it proved destrucijve and injurious « 
to the Minds which re Under cultivation for years past. 
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5, IfGovernment will not take any active moensuros to 
prevent the oppression and pressure of the canal officers, it will 
Be very diffioull for us'to live. If the cess be levied at tho rate of 
annus 8 per acré, excluding’ ‘the High lands ie landa which 
can not be irrigated, we will make no complaint and ‘execute 
Kabuliat of ottr own accorddor forever. The Zemindais have 
increased the rent on the wisie lands, Those, who complained, 


bad thew lands retaken. 

Madhu Jona 2 Iswar Jena 3 Ramjan Mohawed of Nabang 1 Raghunath Sing 2 Krupa 
aiswal $Abamed Khap of Dahapara 1 put Khan)? Fakir Khan of Arua1 Said Golamjinap 
2 Aviad! phugan of Fagul1 Sdtru Ujho 2 Fakir shuyah of Jugannathpurl Jagannath Bhuyan 
Raper Dos of Jharpura 1 Bali Bohera 2 Godat Malik of Dhurmaghntpur UBaistab Das 2 Tewat 
Pands of Rayukapur 1 Narayan, Naik 2 Jagn Bohora of Joyrampur 1 Khokal Behora 2 Najar 
Sata ‘of Mirjkpur ‘1 Kant: Das 2 Dhanaswar xannngol of Govindapur 1 Koshub xhuntly 
 Sqttp Dab ot barajpur 2 Bhaig Panda 2 Chaitan Gochhait 3 Dam Gochpait of Umar 1 Yodan 
Suin 2 Arjoon Mahanti 8 Padan Do of NGhung 1Sadai Sahu 2 Gadai Nai of Asnetapur 
2 Tali Padhan 2 Dhani Gochtiait $ Bhioar!/Sarangi of Gotora 1 Kanai Padhon 2Bhorut Padhan 
of Uabgidhua 1 Pon , Spin 2 Gandat Beha of’ Apilo 1 Aphiti Goohhait 2 Madhu Mlsor of 
Tharasworpur, 1, Roghu Mul 2 Bharut Naik of Pandia 1 Pur} Sahp Damoder Maharna dt 

Baltgara 1 Roghh Parita2 Joga’ Aunt of Chakrapur ¢] Kall Surin Qohind Suin gf Dihagopy 
1 Biuad Mobanti 2 Kusun Padghnn of Allain 2 Roghu Bhuyan 2 Dat Bhuyah of Kayolo 
1 Sumbhu Mullic 2 Bhoban Suin df Bonpur., 1 Madhp Mytg 9 Kuaun Padhon of Natijung, 
TRoghe Pddhon 4 Achiniti Mahanti of Goidung. 1Hiadi Bhyyan 2 Kalai Raytoft Arkans 
Y Atadust Padhdn 2Kouabt Mullic of Parmorat, 1 Fayd Sahu 2Kanaht Khntua of Bindhupyr, 
Sudri Behera 2 Bhioarl soheya Badatath, 1 Agni Samul half, of . 
anieat 2 Apurtt Biswal of ‘olin eden Muto bye au 8 pele : Arjun 
: 1 , qo t 
. . Putamundai Canal __, ‘ \ 


THE hikmble petition of Dasathi Kur, Ram Kur, Bhikar Pater 
Shiba Das &ec, of Reba Ph Pudmapw, Zillah Cuttack. : 7, ‘ 

1 ‘We ciltivate lands’ in Monza Reba Ph., Padmapur and 
hohivé not taldn'lédse of canal water for 129}. B,, 8. : 

2, We have not applied to the officers jn charge of the canal 
for duisplying watér to out cultivated lands, - ‘ 

8! Gur cultivated lands, which consist ‘of low lands gene- 
Tally, require little or no assistince of canal water, hence, we 
applied to the Collector of Cuttack to ielease uafrom the 
obligation of taking leases for the same, on, which the said 


-~ Collector assurgd us that tu case gvo lake no lease shall 
- } I e 
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have to pay no cess at all. i) a 
4, Though we used no canal water at all, yet the offigers in 
charge of the canal have now assessed our lands at Ba 3 
per acre, Our faldg, being low lands, are not benefitted 
by canal water thevatore we have exeonted no Kahbuliats, 
The cand) does Hol piss through the high lands of our, moUza 
and we generally cultivate those fields by the assistance of 
vain water, We have taken 20 water to our fields by | outting 
the orenal ee bd imo But we ‘have “beon asgossed at double 
rates. The tani lies lat ' a ‘distance of three miles from out 
Inqds, our ‘avops are washéd | away every .yeay by the 
ourrent of thé canal water let ‘out’ for ‘urigating ‘Kabuliati 
fields, Still we havo been obliyed ‘by the .cqnal ,offigers to 
execute Kabullst for five years, but being ynable to pay the 
cass id time our ploughs, yokes, oxen, doors, seeds, utensils and 
every other’ furhitpres of our houses were attachad 
and sold'by the danal officers, We could not pay, ithe 
Zemindars dues (ithdrefére we have been deprived of our thane 
lands ‘with the * chops on them which has led some of,.ug 
to romove thelr house to distant villgges. We therefore humbly 
pray to be relieved from the double cess. This potition 
was written by Anadi Kur. 

1 Dabtol Kut @ Row Kur $ Bhik@d Bator 4 Siva Das 

The humble petition of ‘Kritibas Das, Bali Das, Kalu Das, 
Arat Das, Kali Maharna, Rusi Behera, gc of Elmapur Pb, 
Pulsmpur, Zillah Cuttack. 


I. We have not executed | Kabuliat for inrigatang OUtyy 
fields sititated im Elmapur for the 1290 B, 

%, We have not applied to the officers of the irrgation 
. Departmeny, to irrigate our ficlds, ‘ 

3, Ont lands being vary low we applied t% the Colleolor 
of of Oyteok refusing ® oon Kabuhat for irrigatron. 
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4, At present the officers in change of the Canal have issued 
<Botices unlawfully to realize cess at Rs 8 per acre. 
5 On the reciept of the notices we appealed to Mr. Roberia, 


officer in charge of the canal, which he rejected , 

6 Again we appealed to the Collector of Outtack, but he 
uphéld the orders of Mr. Roberts without hearing our 
grievances. , 

' 7, Having no other means of remedy we lay before you 
(Society's delegate) that our lands being low we will not be be- 
nefittedby the canal water, therefore we have not excuted Ka- 
buliat, There is no canal in owt mouza We have taken no water 
by cutting canal embankments, The canal is two"miles from us, 
Still the officers are about to realize cess at double rates. Our 
lands, being very low, were washed away every yoar by the water 
of the drains and the excess water of,Kabuliati lands, Before 
this, on our refusal to execute Kabuliat the canal officers, threas 

toning to realize cess at double rate, obliged us to execute 5 years’ 
Kabuliat, During that time some of the ryots being unable 
to pay the cess in time had their cattle, uténsils, secede gad 
furniturés of their houses attached and sold by the officers in 
charge of the canal departient, who let mon of low castes onter 
into our houses by which we have lost our caste. Our lands 
have been taken away by the Zamindars as we weio unable 
to pay the rents due from us, Some of us have left their 
fatherland and removed their houses to distant placea. 
Under the circumstances we humbly request that our cases 
night be taken into favorable consideration 

~ ‘his petition was written-by Anandi Kur of Reba Ph 
Pudmapur. 

1 Relttbas Das 2 Boli Das $ Kelu Das 4 Arut Das 6 xolai Mahona 6 Rual Bobara 

The humble petition of Ram Raut, Panu Naik, Ggvind Mis- 
ery-Madun Dass, Anand Bavik, Pancht-Dad ce of Mikinapur 


¢ if 1 
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Ph Pudmapur, Zillah Cattack, , - 

1, We cultivate lands Mohinapur Ph Pudmapur, but we have 
neither taken lease for canal water for 1291 B. S. nor have we 
yoguested tho officers in chargo of the canal Dept for water 

2. Our cultivated lands consist of law and Lata land, therefore 
we applied, toithe Colleotor of Cuttack to release us from 
obtaining lease. , 

8, At presont the irrigation officers, having unreasonably asses. 
sed our lands at:doublo rates that is Re. 3 ahd 6 per acre, are 
threatening us to exetute Kabuliat for Re-8 per acre otherwise 
the, whole of the double rates will be radlized from us.We there 

fore humbly pray that we require no canal water as our lands are 

vary,low and susceptible of heing washed away and consequent- 
ly we have executed no Kabuliat, We have not taken water by 
cutting enbankments still we havo been assessed at doublé rates, 
Our crops are washed away every year owing to the rain 
water and the excess water of Knbuliati lands, 

A, Before this we wore threatened to take lease for five years, 
butrbeing unable to pay the cess in time, our ploughs, yokes, 
oxenjutenails and the other furnitures of our houses wore 
attached ‘and sold by the canal officers for which we feal greatly 
oppressed, Under the dixoumstances wo humbly pray that our 
case be taken into favourabla consideration, 

This potition is written by Anadi Kur, 


Anqnda Bmik Pancha Das Ram Rout Panu Natk Govind afira Mothu Daa 
a 


Patamundi Kanal 

Potition of the subjects of Unchdihi Ph, Sungda, 

There are no irrigating canals or distributaries in our 
taouza, but the officers in charge of the canal induced us to 
take lease for , five years. holding: out Lopes of providing 
us with & distributarigs. Consquently we pnd the ess for the 

— ee 
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gad, term and now we are not willing to’ take leasé for ‘another 
“hve years according fo the requests of the offteets ofteanial 
department, on the ground that we have paid cess for'five yeuts 
without receiving any: benifit from the ‘datial’ water. 
Now the officers in-vharge’6f the canal, hivig’veeeived false te- 
ports fiom thetpatrols and méhurirs thit-obr‘fields were'Hedratly 
irrigated, assessed us at double rates de at Rs 6 per ‘atte,’ We 
appealed to the Collector of Cuttack against ;the: assesshetit 
but to no purpose, for-he ordered. us to paly nthe agsesked' cess, 
On this we stated that.we have no means, for spaying the 
same, but he ordered that our houses So. will [be attaohed 
and gold unless we pay, this due, , pb 


, & We will take no more lease for-irtigating our fields ‘as’/We 
ein cultivate gur.ields with the assistance of'tain water. 


1 Gopal ‘Daa "9Madhat Das 8 Cupil Das 4 AratDde 6 Gavitida putty ot baokasnt 
b Sungda i “46 Len hot 


The Petition oft the ‘pubjeota tof Lukhunpar PlBuhgda, 

1, Previously wo oultivatdd.our fields with the assistance 
of the’rivers Biupe and others, and néw we; feel niwsh Aiffical ty! 
as the waters of the rivers have bebn shut ron, sitio ‘the 
excavation of the canal, by the embankment, thus depriving us 
of the advantage, We now chiefly dopend: on tho tains," 

2, We derive no benifit from the watar ‘of tle Patamundal 
canal as most of our lands inithe miawaarelhigh-lunis, The low 
lands are so littlein quantity that we require no'water. ‘for {hom 
If any means be found to irrigate the high londs‘ond annos 
8 be fixed as cess per ace ‘then we can take leaso in future, 


1 Fakhi Pieut 2 NitaiSuin FGopat Dia 4 Dumiu Ridn 6! Data Syin Anim Soha 
af Sodui Naik & Rutuyker Misp of Lokhyhpne Ph Gungda,  ( 


The Petition 'of the subjects of Haripur, Guacciial 
~ Durgapur, Baliapat, Jakdiha, Sadaipay, Mania ddan pt 
Chapda, Alanaswanpur, Unchadihi, plakkinpur, ~ Whigs, 

as 


‘Lary 


> 


[ 55 J 


Padhanpara, Bhimrajpur, Makundapur, Chumpapur, Gavipur, 
Ichhapur, Athamania, Suakhala, Asasthapur, Padabor, Jagute 
pur, Anantapur, Ph, Pudmapur, Sungda, and Karola, Thana 
Salepur, Zillah! Cuttack. wie ae 

We do! not ‘yequive the assitance of canal water for, x 
cannot irrigate the whole of our lands, Since 7 or 8 years Wwe. 
are feeling much difficulty for paying cess at Rs 1-8 per acre 
without receiviiig nly benifit therefrom, If the rate be 
reduded "aud means be adopted for covenience of realisation, 
then we cat pay ‘és. * : , an 


trae Nal 2 Ohtitamony siiin's Sairam Siuin of Qanipur. 1Sadal Panda 2 Kalu Suin 

Buin Ft Vobhah Soin of Iohbapur.t Sadat Bokara 2 Madan Das ofAthwmania, } Sindhu Botiora 
2% Bandhu Hiohorg of Tadgboy? 2 Arut Sohu 9 Khonda Khuptia of Spalhata. 2 Gangal Bohpra 
2 Bolkcriate Sabu of Ingutpur, 1 Bhaghué Bokors of acasthapur 1 Boll Raut 3 Pandub Suin 
of Annutiburs{Bhaj4, Makaniti # Bhtben Das 3 Sadiiu Sothy of Urahmbtt lehubld. 1 Challds 
Mahan id Govinda jallfole of Duygapuy, q Balabhadg Dag 3 Modhu Misr of Balapat 
1Gopi Buin 2 Arut Mahantt of Jakditin 2 Gopal Raut 3 Danai Bohatfot Badaipur, 1 Halal 
Hchara ® Nétha-<Hehten of Malitintai 2 Natha Biduin, 3 Kunbat Biol fof Jogannathpar ‘goat 
Banal 2 Nang Rok of Chapda,, 2, Raghu Padhan,2 Sadpl Biawail of Gonaswarpyro 1, Appa 
Dag 2 Mydat Dag gf Upchadthi,PNitaiBuja 2 Damo Buin s Angnta Byin of Lakhunpun. 
2 Bay Syhydpts Madhal Kothfof Narda of} Krystna Sntpyty 2 Mabadeb Guln8 Bidgas 
dhur Suin of Paghanpur, LYaknyp Fonda Sadho Mullick g. Naly (Samal of Bhlmrejiur 
1 Anand Nonka 2,Bharyf PAyllsea Ronoda Mulligls of Makyndapur.1 Qadat Pands % Babiied 
Ban, ol Gahagwarpup, LBalgrim Mahantl £ Gungaparaygn Mahonty of Ohumnapur: 


1sOurdultivated: lands arb'situdted onthe banks of the tives 
Birnpd} when the riyor oyatfooded its banks, part of the.erops 
of the low lands were swept awny by its current depositing silt 
oh comiparitively higher lant. Byt since ihe excavation of 
the Patamundai cangl, water accumulates in such quantities in 
our fields that it destroys all our orops, thug depriving ys, 
of the meaitis’of paying ven the land revenue, Notwithstanding 
this, the canal officers forcibly realized the cess from ug fora 
five yous, and when we brought our grievances to the’ notige 
of the authdrities no one heard our prayers, 

2, The river abstructed by the ,eanal pulls down every year 


our mud walls and washes aiway our housed, under such state 
A 


en 


s 
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of things we haye lost'every Hue we bd, theréfore we noad 
aot require such canal waters at lath : 


: ‘ 

3, The fields lying to the ‘right side of the canal were, it is 

true, at times srept by the river water but now those waters 

being obstructed * by theevanal the fields suffor heavy logs for 
want of silt, ‘ 


4, The canal officers wanted ‘ take fresh Kabyliata from us, for 
five years, in this year, but we. being unwilling to execute fresh 
Kabuliats informed the authorities that we need no canal 
water, accordingly the shoots have been removed. But still the 
canal officers hesitate nota little to extort cess from ug by 
selling our moveables, Some of the ryots being thable to suffer 
the exhorbitant oppression of the canal officers and having 
been deprived, of doors, utensils &o‘have left their houses 
snd have gone to the villages where ¢here is no canal, 


‘1 Apu ty 2 Falar bohaya 8 Panu Satpuaty 4 JonodoNonka, PF Moll BholiPutyd Bhoj ni Vator of 
Bhuinpoor: 1Bholdnath Daa 2 Hat Bidwal bf Gargara, 1 ‘Antinda Sarnal 2 Sadat Sahu & Gopt 
Raut of Bibra, 1Atud Stngli a'Baistub Raut of Salapur, 1 Jalodhur Raut 3 Dhikeat Nonko 
3 Ghont Ravt of Kuarpur. 6 Mahidob Raut 2 Banchu Raut of Eaptuan,, 1 Monw Sarangi 
2 Rar Sabu of Ramkrisnapur, 1 Bidyadtius! Misey2 Bondar Btadanty 8 Soladhir ae of 
Bavahipur, 1 Bhagbut Bohara 2 Sulab Suin 8 Nidhi Natk of Mouda, 1 Saath Bohdra 2 Gohing 
Palai of Gurda 2 Bansal Khuntia 2 Rakir Panda of Tilda 1 Anadi Kur 9 Doll Kur of Roba 
Maahy'sutpaati 2 Jatadhar Misor of Katikata 1 Sadaslb Raut 2 Ohatoorbhuj Das of May 
hanapur 1} Domai barik of Uturol 1 Kapil Sarang 2 Dinabandhu Sarang! of Tudramapur 
Sadai Das of Elmapur 1 Shivo Mdharnna 3 Gouri Mahanti of Noapur 1 Bonalk Mahantt 
2 Pads Oharan Mahani! of Kakurasa 1 Chakra Mahauti 2 Bharat Padhan of Mohapur 
Gondadhar Dass 2 Banu aatpastt § Arab Daa, 


The petition of the subjects of Patarapur, Nalipur, 
Charmangal, Babujung, Matkutpw, Prusotampuy, Kasredipur, 
Palal, Nulatigiri, Akarpara, Kalysnpur, Sahaspur, Manitivi, 
“Sorol, Nariasahaspur, Panaspur, Bhuratpur, Parsbundraawar. 
1, The Mouzas in which our fields are situated are from one 
to three miles distant from the Pateraundai Canal, the canal 
offices, on the understanding thal tho canal watelNyom the Bali 
dhundrapur head sluice mixing swith ey rain water, lrrigale 


tte, 


re 
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¥ a 
our fields, 8 totoneoule Kabuliat, ‘throalening that ho who 
would not execute Kabuliaf’ should be charged. with steolihg 
water and ahall he liable to pay a cess of ReG/ por ae “Seiierctore 
through fear, we executed Kabuliat for the 5 years, and appealed 
several times to the canal superintendents without effect, 
2 Before, the river Birtipa was depositing silt in our 

fields by its overflowings which greatly enriched the 

soil.’ But since the ex¢avation of the Pataraundai canal, the 
embankment of which passes along the bank of the rive: our 
fields are no more deposited with silt thus the productive 
powers of them have deoreaged to such an extent that we are 
unable to pay éven the Zamindai® “rent from their products. 
Under sych aivoumstances we aro unable pay cess and theye- 
fore unwilling to execute Kabuliat for the current year. . 

B, Wo took no lease till Karzico 12903. 8. The canal officers 

thregtenctl us that unless ye will execute Kabuliatfor the current 
year they thomstlves will out the embankment and prosecute us 
of having out the samd and assess our fields at double rates 
Wo have, therefore executed Kabuliais for the current year 
1291,B.8. “>, 
Ay In case any ryot falls in arrears of a trifling gum he haa to 
pay Zannas as cost of notice 4annas'as cost of ultchment and 
one anna as cont of drum (total '7 annas) which if he fails to pay 
they enter his house carry away his furniture as suit their de- 
aireg and from the agle proceeds of which they realize coss with 
cost. If they fail to find any furniture, they issue wamants and 
putting ys.to troublesthey realise the cess, 

6, We therefore pray that we are ready to fake (anes ab low 
rates for thogo lands only, which wequire the assistance of can? 
al watar ip excepting the high lands where water cannot reach 
and low lands which need little or no gesistanoe of the same, + 

1, Raronnth Boge # Ramjan Mohamed 8 Piru Mohamod 4 Fakir Mohamed $Tethle of o« 
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Patarapur 1 Bluknui Sqmal 2 @rdadhar Bantrg 8 Nityanandwnd) 4 Pal no} of Nalipm 
1Bholk Enaetulla 2 Asrauttulla Khan 8 Shoik Nuju 4 Sholk Gousl of Oh@Finangal 1 Shei 
Remjan 2 Nityandhdgol 8 Danardan nol of Babujung 1 Shotk Ramjan 2 Sabadm Khon of 
« Matkutpard: y Mahanti 2'Baist Charun Mahant! of Prusotampur 1 Diiancawar 
pal 2 Barja Aol of Kastalpur 1Vuttahai Padhay 2 Mudhugudan Mahanti of Palait 1 Baburam 
Sing 8 Sameing of Nalatight 1 Dadhi Maharna 2 Bhim uehan of Akarpara 1 Ifalndhar Mo, 
hanti 2 Gopal Padhan of Kalynanpur 1 Raghu Das 2 Danni Mullick of Sattaspurr 2 Dass 
Sareal 3 Mana Mullick of Manithl 1 Bhypi Mahanti 2 Bndai Sing of Soro} 1 Pannnand 
BMahanti a Bhikau uohora of Naiasahaspur 1 Radha Oharun Naile 2 Rusnnand Das of 
Paonaspur 1 Bidyadhor Samal of Bhwatpur and Paralindidswar 1 Sadanund Mahapatra 
2 Jogobundhy Ohowdbyy 8 Kiipasindhu Salu of Bmichyndiapur LLakhan Paya 2 Bhurut 
Posira 1 Kinnt Mullick 2 Shib Suing Aprati Padhan 4 Magu Panda 6 Mligtble of Nanpur 
1 Rom Jotia 2 Bhijun Naik 8 Folch Nall 4 Arut Samul of Padupar { Pancha samhl 9 Sauai 
Senaputty 3 Durlubh Senaputy of Kallanti 1 Bhogwan Sonaputfy 2 Madhu Sonaputty of 
Bagashurput 1 Harl ptawal 2 Madun Raut of Chianpal 1 Chukradhi plewal 2 Gudai Ramal 
of Utammodhespur 1 Panu behest 2 Mahadev soltom of Mirfapatna 1 Rurigt siswat 2 Marl 
Bing $ Anam nohora of Mogalpatna 1, 2, 8, 4,5 Illigible 6 Mohendia nath Ghoao for Ram 
Loohtn Ghose Zeminda 7 Gour Chundia Rai of Srikrishngpur 1 Dhant Bamal 2 Bajatab 
Yadhau 8 Ghone Pani of Jollaswarpm 1 Sadat nohora 2 Rani Hari bohorf of Malihutta, 


The potition ‘of the subjects of Nokirai, Majhisahi,) Pai- 
kixapur, Chandpur, Amritamonahi, Jogisahi, Kandrasahi, Kum~- 
bharsahi, Purbasahi, Hariharpur, Patna, Mathasahi, Hanumat- 
pal, Indupar, Kutrang, Charpada, Balatol, | obindapur, Sanpalli, 
Dhumunta u { s 

1, It i6 & rule to issue'notices'on the ryots ‘whose cess falls 
in arrear, The officers in charge of the cahals do not cayse 
them to be served on us regularly but keep the notices with 
them and on the expiration of the time stated in them come 
up with the attachment process and realise 2 annas as dost of 
notice, 4 annas as cost of attachment prodess and 1 anna as 
cost of drum amouiiting inall to 7 annas. This it will “be 
seen that in case a ryot be in arrear of oé rupee or even one pia 
he has to pay 7 annas as cost for the retttisation ofthe: aifear 
for nothing, When they find no property they, with the inten- 
“tion of oppressing us leave & balauce of at anna or even a pis 
and tealise the same ivith seven anhas as cost by making tho 
Pan Kandi'as ond Mehomedans to enter our‘houses, for which we 

~ lose our caste.In this way we havo been ruined Therefore 


Pr 
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we are unwilling to execute fresh Kabuliats. 

At the time of oxecuting Kabuliats for five years we 
took lease for those lands only which required the assistange 
of canal water, but the Amins at time of measuring the lands 
asked for Inibes of Rs- 10 to 30 for each acre, Of course soma of 
the ryots weie unable to satisfy them, in such cases they at the 
time of measurement menguved” their lands as 6 acres, which 
are in fact 8 and 8 gores in the place of 6,and in some places 
assessed those who have no lands at all, 

8, If we do not pay any bribe to the patrols and amins then our 
cattle are ‘taken to the pound, on a false charge of their 
grazing on ‘tho canal ombaitkments and somotimes they release - 
them on receiving bribes, Therefore’ we have sold off all our 
cattle retaining those only which are required for oulfivating 
our lands 

4. Tho canal water has made our lands saline hence the pro- 
ductive power of these lands have been lessened. Therefore we are 
under difficulty to pay even the Zemindars rent. For these reasons 
finding no means of paying the cess we are willing to exeoute 
fresh Kabuliats for the ensuing yoor and have resigned our 
‘Sabuliats for 1291 B. 8, before Collector of Cuttack. 

5, Tho officers of canal have caused forged Kebuliats for 1291 
B, 8. to be executed on our behalf, Though we aro quite igno- 
rant of such Kabuiliais, notices have been served on us. If 
Government officers inke such steps, we nre undone, for thon 
who will listen 10 our greivances ? 

6. Notices have been issuod for the year 1291 B.S.on tho 
steoifgthsf the forced Kabuliats, We therofore pray that tho 
oage be inquired into and we be relieved from ihe cess. o~ 


1 Raghu Jeng 2 Iswar Jonas nauribundht Jona of Nekikal 1 Madhu gona 2 Biden Funda 
of Baikirdpm 1 Kavuni Sah 2 Parl Sahu of Ohondpm i Bidyadha Sahu 2 Madhai Sahu of 
Amritamonalt 1 Gopinath Satpasti 2 Dis Satpasti of Jogisali 1Sholk Sadulla 2 Kandia 
Jona of Kurhbhmsaht TRansehna 2Nebyanind Jona of Pubasahi, 1 Raghu sing 


A ape 
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2 Karun Mullick of Kundrasahi 1 Nasatom “hatw{ 2 Salabhav gdhu of Nilchaipatna 
1 Ghana Thatar!t 2 Mahadoy Naik of Mathasahi 1 Bhogt Khatun 8 Beri Sot’ (sherman) 
of Hanumatpalt 1 Mligible 2Bidai Sothi of Indupu:, 2 Padalay dona 1 Biandu Naik 
Hariharpur 1 Mahadey Samal 2 Banamalt Buin of Rutunpyy, 1 Srliam Rant 2 Narain 
aula of Ohtipara 1 Gangadhu: Mhari 2Gadai Thm of Balatol 1 Banamali Punda 2 Bidya 
dhut Panda of Govindapur 2 Kartle Pater 2 Vatu Biswalof Senpalt ) Bin Raut} Bhim dona 
of Dhumanta 1 Kanhal Sain 2 Bharut Naik of Tripmaripyy. 1 Baikal Lowari 2 Horl Paria 
8 Jonakur Paiiva of runderpur I Gopal Pathuck 2 Bhikari fowm!l of Nangalpm 1 Baikuntha 
Jena 2 Ram Jon of ligitlo 1 Dararl Jona 2Tiga Das of Madhupipal 1 Bidat Raué 4 Ram 
Meahanti of Notua 1 Jubatl Mahasitt 7 Ghana Mahautt of Miigiblo 1 Bida Daa 2 Bhileart That 
of Néorkiaupata 1 Kubor Mulltote 2 piswanath Dis of Nahung 2 Mohani Saliu ‘of ound- 
sahi Lgaurt Prasty of Dihasahi 1 Shibo ol of paviipur 1 Achhuti phunj 2 Pummund 
phunj of Dohurl 1 salhrisna Jona 2Jharl Bwnil of Gopalpw 2 Daga Jona 2 Bhagwan 
Samal of Kalasii? 1 Sapni Raat 2 LukhmidhurMahant! of Dighiria 


The petition of the subjects of mouzas Ghustbar, Kisan 
pur, Ersanda, Baarampyr, Urimal, Jonapur, Brindaipur, 
Amotula, Killa Chousatipur, Thana Dhuimasala Zilla 
Cuttack, Mouzas Bania, Batarampur, Janimongalpur Ph Jaypur, 
Sirgada, Matkatabad, Jodha, Zilla Cuttack. 

No water is required for the cultivation of the fields in the 
ust named, mouzas The officers in charge of the canal have 
oreed us to execute Kabuliat for 5 years and realized cess 
rom us by force. Besides they have recently forced the sub- 


jects of 8 other mouzas to exeouta Kabuliat. 
1Rodhi suin 2 Dis athi Pustiof Ba unn fo Ohintamont Mahopatea 2 midhara Panda of Amb 
obati 1 Rusanund Mahopatra of Buliawpm 1 Sadm Kur of Jamuna 1 Chime anho of Pattipurn 


The petition of the subjects of mouzas Khatrapal, Barua, 
Noranpur, Rajkana, Banki, Kapapada Damaka, Nichinita, 
Ghusi, Unohapada, Gopisantapur, Dakalo, Jhatia, Dakadi 
Bainchua, Kisanpur, Jagunnathpur, ‘Kankapada, Ph Kunohi- 
kunda and Kalle Daljora, Zilla QOuttack. 

Before the iutroduction of the Byears Kabuliat system the 
inhabitants of the above Mouzns did not executeKebuftat, 
but the, officers in chaige of the canal having let the canal 
Water, of their own accoid, urlgated some of the mouzas, and 
forcibly realized cess as their whims dictated with- 
out any fixed standaid de fom annas 8 to Rs 8 per nora, 


e 
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2, The canal officers, at the time of the's years’ Kabuliat, 
taking’ otir names from the ‘village chowkidars! and others 
forged our names on the Kubuliati and realized cess from® 
us, forall lands excepting! our homesteads,  « 


1 Kuedan ojah 2 Anant Mudall of Rhoatrapat 1 Madhu Mahapaha 2 Bhajan Suln of 
Rorna 1 Kalai Pator 2 Mult Nask of Natanpur 3 Gobar Samol 2 Anirudbs Satpasti of Bonk” 
1 Bat Suin 8 Bonal nohera of Rejkana 1 Ratan Nenkd2 Sonal Suin of Damakal Hart Panda 
2 Gopt Raut of Nichinta! Jot Panda 2 Anndi Suin $Shyami niswal of Ghust 1 Krub Natl 2 Nidhi 
Mahanti of Unohapads | Bhikaris Tibarl 2 Gopal Mahapstra 8 Bhajan Panda sof Gopfannta- 
pur I Ratan Afyllick 3 Bites)! Multiok of Dakalot soda{ Noka 4 Noran Das of Jhatta 1 Anant 
Auin 2 Ram Ponda 4 Sadat naral of Kuro! Nitya Samal % ‘gonat Padhun of natuchana 2 Madhu 
Potor 2 Gobinds Padhan of Kueaupur 1 Gadat Kur $ Kanal Tiharl of Jugannathpur 1 Sibu 
Miaor 2 nh hani sahu of Kankpada. 


The potition of Joy Panda, Sridhur Padhan atd Shyam 


Biswal &o. of Ghansisantapur Ph Kanchiithunda ; Hari Pan- 
da and Sadhu Suin &e. of Nichinta, Bai Suin and Soriai Be- 
hora &c. of Rajcona } Banamali Suin and Jogu’' Suin '&o, tof 
Dumka in Zilla Outtack. Melia 
1, Tho canal officers word"roalizing cots forcibly af 12 annas 
per hore from us for ar 8 yoars ze froth the beginning of 
the High land canal section (I) by letting in water’ into our 
lands without out sonotion, Having nd other alternative wo 
exeCuted Syonra’ Kabuliats in 1878-79, Nearly one-eighth part of 
the :tyots pay the cess year by’ year: before the issie of 
notice. Neatly three-eighths of the ryots pay after’the issue 
of notice aud'the officers realize the cess from the’ rest by 
oppressing them with' watrants, consequently we aro suffering 
tou much, Formerly those lands of the above mouzas which 
were rented at Ré 1-9 per acre the Zemindars have now 
renlisedTumi™fneed rent df Rs 8-2 and the lands which were 
rented at Ra 2-5-6 at present increased to 4-42 and thosg which, 
: were rented at Ra 4-12 inoreased” to Rs 6-4, For this réason wa 
guffered much and some of the ryots havg ‘left their houses 
and went to Jive in Jungles and as we are in most straitened 


a 


n 
a 
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eixcumstances.: and.are unable;to pay cess. we, ds not .,intend 
- to, exeoute. Kabuliat..We- “pray that;in gonsid ration of. the above 





4 facts if.thejcess.be reduced to.8 -annas.., per,,.acre. uniformly 
we will. execute Bove ig! eyes Otherwise. iti, will. be 





ail Be i om 
-taken into, consideration.. “Dated 4th ; = -of 1291: B. 8: 
Sridhar Padhan 2 Joy Panda 3 Shyam Biswal 4 Hatt Pada Studia 6 al" Btiin 
°7 Bondi bohora 8 Banmaltiauhh 0 Jggy Bult cf ti yo ha : 
go ithe Petition ,of:the., Ekadasi , Samal, Das: . ‘Parisi ; ai: of 
_Naulpusy Kandre ; Khan 6.0, of. Saharabat i} Rangi, Jena bo, 
_of Sarvi; Brunda; Parira, Sadai ‘Samal &e. of ; ‘Sundcias Panu 
Mahant, Dhrub Das &¢. of Sadaipur; fagu Baral &o,, of Rathias 
Kanai:Raut, Nidhi Raut of Fathaper; . Bir, Panda, Boistab Raut 








of Salbana, 5; Chintamoni.,. Raut, Boli§ Sahu, of Araipur, Api. Das 


4 


-Nabab, “AM Mia &e. of Tarapar; ‘Kunhai, Raut,.of Badarukhan;. “ 


Panu ‘Suin, Ragha Sahu, of ‘Saakardibis , Gopi Mohapatra .qnd 
Dutta Kur &e of ‘ Dhakinsasany MoniiMahapatra; MadanePani- 
‘ grabi.i&o, of Utarsasan, Bhaig: Khelar, .Ekadasi:.Palai:. ‘&, 
Obvkmabodila; Khatra: Das, ‘Paduh Das. go, of .|Kapilswarpur; 
‘Krupa Satnal &o: of ‘SSanmangalpur; Raghu ‘Gamunt, ‘Ohbaitan 


“<Malitivana o of Baligari; Shibo-Pati;DsiiRautof Narsingpury 


. 'G@olam: Ali Mia-of -Manihath put. Shab i Bux Mia: &o..,0f . Bar- 
mangalpury: Barku Mia-dnd. Dinabapdhw Mahapatta &o. of Jal 
‘i Hari Padhan, ‘Kalai Sahw of Dabgaria “htt Mahanti, 





| Htugj Dos of Sabta pur;Jagu Boral, Sahadey Suin-&e, of Bhatuit 


“pariyJagu: Baral of Brahambpur- of,,/ Kismat: Killah. » Durpan, 
soda Gattaoby| npr eke theles eee: of lyaeheuid as: given 
i-belowie \ gpa Dy 





ne Pugeh ood oythest isan f 
inet rf ane 
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L. The water from the ‘ills could: not come. down ito. our: elds 
fromthe ‘date of the ‘excavatio’ ' 
ae not reap. good harvesta./: 

2. We can reap’ goad! harvest, if th drains 









the Hill waters:bo-dllowéd: to pass .cyer-our, figlda. i i): oe bi nie 


84: Thoi’ ‘produce’ of out ;-fieldssare-ati present one} rvarun 
and 40 -yaiis (4. gaundir# 8% Cuttack, seers); 
vory: diffioult.for ugito;pay. the land: reyenue, 
and:-P. Wi. cesses with sugh: ‘Jimited, ny 
AC The orops are areatly age oe 






replying he game in, ‘times, of OF Heed. : { 
3, High: cultivated lands are, | novel, matared ith at miter 


but still the officers of he couel Dep ariment illegally | realize 
coas for these finde raat stand a ob bi bjecti 8 M Cay 
















ow the canal enibankment, “wyater £ from” shogo sources 
do not Water the 'landd ndw; eonsghuently, ‘he’s tafe ' of those lands 


are failing, ee 
“BR Tn. the’ cuttent yeu thé ‘edna bfficet® had’ not" ‘sit 
water inl proper. tirde ‘but ditpplied at’ when the ‘ctopa’’ were 
By this though the orops were damaged yot we havo: nét” 
. roléived ‘from’ the payiniont of édsW'for adh lands which we 
watered at all’ atid alo those Which‘ did not proditee anyth 










8, Formerly ‘it wag difficult fér'us td ' maintain “dur “fathily 


aftér’ paythg’’ tid land revenue'bf thess. lands,” Now ‘a days 
we receig.gamall outtwn but are obliged ‘to’ pay’ ‘Road, °“P 
‘Wi. and: Trrigation cesses! i if-addition to land revenue thivefore 
wo pray thatthe Irrigation dess: ‘ho: reduced to: 8 annas' “instead 
of. Ra 1-8:the' present!rate, 4 j 
71 Dag: Parfra, 8. Kundrn Khan 8 Gopal + Riltibaa: 6, Dadi. Partra 
7 Bada Samal 8 Poxw Sarial 9 Saga Baral 10 Ran Sabu a Kanai Haut. u Night Riu 1s 
Nistia Bohiora 14 Chintamonl Rat 18 aa Dag 2 TE 
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The petition of Fakir Miser and Mohi Kur &o. of Snsan- 
Aa usotampur; Sadal Chowdbri and Bhajan Bol &¢, of Barchana, 
“Dhanaswar Padhan and Bhagbut Padbon &c. of Daulkw; 
Radhu Baral and Lakhan Baral of Khaira; Somenath Achayji 

_-and Bhikari Ota &¢. of Nuasasan; Madhu Samal and Bhogi 
Samal -&.0. of Kadai; Nobin Pusti and Mohoni Pusti &0, of 
Dagarpara; SaturiDas and Hari Mabanti &o, of Chandital; 
Somenath Ota and Gokhai Tehari ic, of ‘Kanjis; Bholi Sahu 
&0. of Dehasabi; Joyram Das &¢. of Sasatlshima; Sadhu Naik 
Sadasib ‘Naik, Ghana Séhu &e. of'Dhatimandal; Madhu Sena- 
pati, Khetra Mahala and Anant Sahu of Sungda; Nitai 
Jena &c, of Khosalipur; Srini Jena and Sadai? Dhakin Rai 
of Nisimla, Iswar Naik &c. of Kuarpur; Lochua Sing’ &6 of 
Barchanabazzay; Bauaniali Das,, Raghu Raut &@ of Hasana 
bad-chakdeulleal Killoh Darpun, Zilleh Cuttack, state their 
greivanoes in the followin paras. 4 

1. The outtumn of our paddy crops haye heen considerably 
reduged, from the date of cangl system a3 "the "water from thé, 
hills do not pass over our lands, 

2, The outturn of our crops will be greatly~ improved if ptho 
drains be filled up and the waters from the hill be let through 
our fields, Dit 

8, The produce of one, acre of land is now af sqme places one 
earn, at other places gne vayn | dan 40 gaunies ( gaunes = 3 
Oattrok seers), but it bas been very difficult for ug to pay from 
thut the rents to Zomindars, and the Road, P, W. and 
Trrigation cesses, ‘ 

4, The crops are,not growing well because the officora in~ 

sharge of canal do not supply canal water in due time, 

5, The high lands are not irrigated by the canal water, but 
the officers in charge ef canals yoalize watercess from ‘us! for 
those lands without hearing any objections, a 


* * 
fn 


8. Formealy“the crops were watered from the ponds and 
fountains situated in tho mouxas but at “prosont tho fouttun 
of the crops of those mouzas has been reduced as the Canal 
embankments have stopped the course of these water, ee. 


7. Thosp year the canal officers, Without supplying th us 
water have assessed and realized the cess, even ffrom those 
lands where the water could not reach or those in which the 
crops have beon totally destroyed. 


8, Tt wns difficult for us to support onr families ‘after pay- 
ing the land revenue to tho Zermindais but at present we ue 
paying ini gation cess, Road cess, P. “Wo cuss: n_addiiton, 
while the outturn 13 gradually on the decrease. We thereloie* 
most humbly pray that the irrigation, cess be 1educed to 8 
aunas porfacre, 

* Dated 5th Asan 1291 BS 


1 Mohcni Pusti 2 Nital Jona3 big Samal t Tawar Niak 6 Radhu Baal 6 Bhtkari Ota 7Kho 
44 AMohate 0 Dhanoswa Padhin 6 Sadhu Thari 10 Woht Kut 21 Srint Jona 12 Sidal Behora 
Badat Chowdri of Binohatn 1 Vakiy Misi of Sasan-Purasustompur 


The potition sf the subject of mouza Chhoapatna, 
Nilia, Rangidaspur, Sookdebpur, Pronnathpur, Sapanpur, 
Solara, Paikivapur, Olu, Bandalo, ’Akadalia, Champapur, 
Bidyadhurpur, Nahara, Bairi, Tapula, Satmunda, Baimul, 
Bontale, Kapustikiri, Hijida, Raghudaspur, Padamnathpur, 
Gopalpur, Dulpata Kodibatia, Ranipukuri, Bapatpada, Gokul- 
pur, Kantapukuri, Jamdhur, Sahapur, Baule, Daulutpur, San- 
bundalosRanes,, Dhonkiarundha, dJagannathpm, Enactnagm, 
Parisaho, Kumbhoi, Balibati, Gopur, Rampwy, succes” 
Zillah Cuttack. 

1. Formerly wo obtwined a good harvest with tho assistance 
of tho water frpm the rocks and rivers but ab present owing lo 
the obstruction of canal chumukments the river wator doos nels 


f 
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pour into our fields and Lho land» avo not silled up consequently 
the outiurn have been considerably reduced; on the other hand 
tho land rovenue have been increased by the Zemindars and wo 
‘are no gainers at present aftor paying Road and P.W. cosses ant 
the irrigation cess &.c, SUI the lands adjacent to the hills ilo nob 

--soqniro to be irrigated as they receive supply from tho hills, but 
the offers in charge of inal aro obliging us to execute Kabu 
liats by excavating drains which carry away such waters. 

9, Owing to the onhancod rate of irrigation cess amd owing 
to the oppression of the officers in charge of canals af the time 
of realising such cess and for tho troubles we undorwent ab tho 
time of irrigating our fields, we have been made to suffer 
much during the jerm of five years’ Kabutiats. Our bullgcks 
untensils, and othor furnitures have been’ soltl for realising 
tho cess ; for this roason somo of tho villagers havo left, thoir 
cultivations and some have left their houses for other villagos. 


8, We will be not able to execute fresh Kabulials unless tho 
rate of coss be reduced and new arrangorfionts he not mado for 
the realisation of the cess. When the obstruction in the way of 
river and hill waters will be removed we shall have no cause 
of complaint or grievances. . © 


1, Panusamsl 2 Mukunda Ghadat of [Rampur 1 Panu Kant 28ami Vadhan of Copalpur 
( Hadibundu Nanda 2 Nein Nandy 8 Nidhi Santa 4 Fakh Panda of Chhatfa 1 Phil 
Padhan 2 Dat Naik of Dkadalia] bhiba Pustt 2 Anil Naik 8 Chandti Panda 4 Sanat Panda of 
Dalpatand Rampit! Buju gehoa 2 Natha nohora | Dati Natha of Bidyadhurpu 1 Makund 
ajswol 2 Bhikarl Panda 8 MahantSadanund Das 4 Blrrjan Khatuaof Minjala 1 Anqnt Nonka 
2 Bhikari Raut of Kaitipukint. 1 Nidhi Santra 2 Pant Raut 2 Basu Suin of SapAnpuy, 1 Xasmd 
Raut 2Ram Nenka 8 Nidhi Santra of Chamapur 1 Madhu Samal 2 Raghu Suin 3 Khall Buin 
of Nalla 2 Makund Das2 Dam Das 3Havi Pailda $ Mathwii Das of Nohara % Bhat Noni 
2 Api Tiharl of Padmalabhbur. 1,Nursing Padhau 2 Shyam Raut of Dihakemmyeerd BIA ghut 
Sahu 2 Madhu nehara of Jamdhur 1 Ganaswas Pahavaj 2 Bidyadhw Mahapstra 8 Bhagl wiawal 
4 Padi Suin of Saloto, 1 Bidyadhw Mahanf: 2 Radha Suin 8 Sadai Samal 4 Tawar none of 
Fpl 1 Sadai Samal 2 Dam Samal of Rangidespur 18 Sing 2 Kuler Protap of Salmanda 
1 Bhujan Padhon 2 Madhu Naik of Kandibitit 1 Apiicand Mahawtl 2 Diunt Raut of slupw. 
1 Madibundn Nund © Aiat Naik 9 Pana Sihu 4 8tbo Sahu of Pathuapa 1 Gananwn Pala 
aj 2 Bhobams Neha 3  Arat Raul 71 Sate Sala Ubate 27 Blukad Rutt 2 Mawdhar Raut 

~ 
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& Kusal Raut of Sukdaipm. 1 ChaidhriSuin 2 Nokai Nuix of rapastithirl 4 Ymi Mahauli 
2Naian{Naik of Jagunnathpu’ 1 Pw! Padhan 2 Dam Sahu af Ranipokpur 1 Gobind Sahu 
Quoaub Naik @ Modhu hatin of Baula, 18onal fond 2 Copt Sond of Iehhanuguipatna 
J Madhu Sahn 2 Tfadibundhu Nonda 8 Didei vohara of Ratmprosndpm. 1 Achhutt Sale 
2ehuban Sahu of Piannathper, 1 Aparti Mahmti 2Arjunzolma of nantato 1 Sibo Raub 
2Pakir Raut of Inaotnugur. 1 shagbut suiu 2Rajant Raut of pepatna 1 Dharam suin 2 Ruhint 
Padhan of Daulatpur 1RathiSuin 2 Sanka Suin 3 Aiul Naik 4 Fakir Panda é Adhikari 
Sudam Charan Panda of Ulur 1 Gopt Sond 2 Gobind Shu of Gopalpur, I Adhikng 
Daw 28indhu Pandas of Kambhat] Adikund Mghanti 2 Timi Mahanti mrt Ah 
8 Bhagut Sahu of Bandalo 1 Hav salu 6t Baltbati, 1 Dhan! Padhan 2 Sooboodhi Padhan of 
Ban-Randalo. 1 Bhaig vavik 2 Dhahadi Sukhi of Panagol Fudan Mullick of Balmul Akadusi 
Raut 2 Aparti Rat of Dhamaalg 1 Ad‘kund Mahautt 2 Unakriana Mabantl of Gooulpue, 
‘ 





Tho petition of the subjects of Raghunathpursasan, Panuri, 
Bosantmaragohiti,~-Sognasirgobiri, Hinjumadbuban, Bhobun- 
pw, Nijigar, Natbutha, ~ Fewutipes Tepecbatls Bansanta, 
Srighandanpur, Khowla, Aantin, Gag a;—Nijmadhupurpat, 
Killa Madhupwr, Thana Dharmasala, Zillah Cuttack, “~"-- », 

1, Formorly tho, silt deposited in our fields by tho over; 
flowings of tho rivers helped them to yiold plontiful crops but 
since the excavation of the canals the obstruction of the em- 
bankment, has put a stop to it, consequently, tho outium hag 
boen groatly discreased, No good outturn is expocted from 
tho irrigating of tho Gelds with onnal wator, Year by year 
the™quantity of waslo land i8 increasing. We aro no gainers 
after paying tho land rovonuc and the cesses, 


‘ 


2, Wo avo paying the irrigation ‘ cess sinco last 7 or 
8 yoars but owing to the high rates and bribes to the canal 
officers we have boon greatly reduced in circumstance. Only 


two or three of the above mentionad mouzas wore greatly beni-~ 
fittod bY its vine canal water but if the rato be reduced and uf 
some new arrangements be jade for tho realisation of 
the ecss wo shall have no objections to oxecuto Kabuliats for 


for over, 
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1 hint gop} Nanda 2 Binbidhsa Adsia 9 Moniial ga tof Roghunathpursyattn 1 Sudha 
gyal of Ayimul 1 Muhadey Dalat 2 Chintal Dalal of Panui 1 LZhagbin Day of Jenspur 
1 Povtidn Sohu 2 Kanhat Samal of Silchundunpur, 1 Satiumardhan 2 Bhikorl Samal of Indy 
sohida 1 Gangai Jena2 Ram Mahapatra of Antia, 2 Sudhri Sahu of Lrayanda, 1 Gadal Chow- 
diny of Thahkmanpur, 


“a. The petition of the subjects of Naulpur, Saharabati, 
Soora, SPnduria, Sadaipur, Ruthia, Fathapur, Avaopur, Tara~ 
pur, Talaban, Barrokha, Sankharidihi, Dharmasasan, Uttor- 
sasan, Dhokmobadila, Kapilaswarpur, Sabatipur, Moninathpw, 
Sanmongilpur, Narsingpur,}Baramongalpur, Bulgaria, Degam- 
berpitr, Jalsooka, Dahikala’ Sondapur, Bhatripasi, Killa, Durpan, 
thana Dharmasala, Zilla Cuttack. 

We did not tako canal water for all our calfivated larftls 
either before or after the 5 years’ Kabuliats, But no one hears 
our camplaints to be exempted from tho eess though wo appli- 
ed several times, The officers in charge, of canals are realising 
the cess'from us in this way and for such cess our cattle 
untensils, furniture of houses and ent fie Innds hayo boon 
sold. Some of; its boing utiable to pay the coss have fied and 
we are unablo to pay the Zemipdars’ rent for our Jands. | 


1 Wo {are now greatly reduced through paying water 
coss, We wore noither willing thon nor are willing ab pro- 
sent to oxecute Kabuliats but the patrol officors by foreo 
obliged the subjects of some of tho mouzas to execute such 
Kabuliais, Our circumstances, do not allow us to excento 
Kabuliats under the existing rule, We havo no eed of canal 
water. But if the obstructions in the way of the dailavarr, 
and water from tho rivers &e bo vomoyed and the dvaing 


St oorrying away rain water be* closed, wo shall have abund- 
ant harvest, 


e Kisiorl Samal 2 Dag para of Noulpur.1 Bia Panda 2 Baistal Raut &Lalabw 1Bhayi 
Kktihe SEK dest Pati of Chamanbidia 1 Baku Minot Fiahmony Upw, 1 Kaki ban 2 Qe 


~ 
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p TE Nluk of Stha.bsti 1 Bolo Samal 2 Chintamoni Raut of Avaepur, 1 Khetaa Das Adhikail o 
2 Padan Das of Kapiliswa. 1] Barku Mig 2 Dmabandhu Mahoaty of Jatsnta, 1 shagl Jona 
2 xinlivve Bohera of Savol, 1 Aphi Das 2 Nabab Al Mia of Tavapur 1 Kaapa Samal 3 Dakn Das 
of Sanmongalpur 1 nari Padhan 2 Kalai Samal of Dubgaiia 1 Biunda Paha 2 Sada Samal 
8 xhatia Malmisn of Sundoia, 2 Kanai Raut of Charukhi 1 Raghu femal Ratan Maharna. 


of Daligol. 1 Natha Mohantl 2 Didu Das of Sabutipur, 1 Panu Snmel 2 Mohunt Digpiees 
of Sadaipm, 1 Panu Suln 2 Raghu Sahu of Sankar diht t Shiba Pail 2 Dai Raut of fagaminn - 
pur, 1 Nabo Biel @ Sadasiv Buin of Bouripasi, 1 Jagu Baal 8 Panu Suin of Rathia, 1 Gopi 
Mahapatra 2 Dati Kar of Dabbinbasun, 2 Narnn Maharna 2 EDat Parhaof Narsingapw 


1 Khanat Rant 2Nidhi Raut 8 Nasm Bohora of Futtynn, 1 Moni Mahaprtra 2 Madan Pani- 
giahi $ Raghu Auhapatra of Uttorsasan, 1 Golam Alh Mia of Moninathpur 


The petition of the snhjects of Barchana Dhanmandua, Sasan- 
sima, Kantichira, Debtasai>- ayanpur, Baramania, Bidupura, 
Dagrppara, Kadai, Singda, Chandital~Baida, Bamigaria, Nis- 
mala, Kalapasi, Sasdnprusotumpur, Kangie, Dabhog, Cliathar.. 
chana, Betra, Kuarpur, Khantaposi, Chukdaulkur, Sungda, 
Khosalipur, Bolibur, Subhadrapur, Daulkur, Khaira, Chuk 
khaira, Killah Durpan, thana Dharmasala, Zillah Cuttack, 

1, Beforo the 5 years) lease the officers in charge of canal 
let ont tho canal water to our fields out of their own accord 
and realised css from us without any fixed rate. At the time 
of & years’ lease they took. oul signatures on the Kabuliats 
promising that they would irrigate all gur lands in time except- 
ing the high and low lands but they supplied us with no 
water in time during those 6 years, on the other hand 
oppressed us to {tho extreme, Thoy realised rents at 
equal rates from us for all the lands, whether they wore sup- 
plied | with water or not; on our objection 10 pay .the cess they 
yealised “tieiime by ‘the sale proceads of our property, 
Owing to those oppressions we wero in great misery, We had ‘ 
no intention of executing froah Kabulints or to take, canal 
water to our lands, but officers of canals threatening us to 
vealigo cess at double rates forced us to execute Kabuliat. . 

Wo are not inclined to the taking of canal water and to 


ww a " og 
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the oxecuting of Kabuliats; because wo poy ccss but 
derive no profit from the cultivation. If the water from the 
rivers and hills be allowed to pour into ovr lands and the drfins 


hie rain water fiom the fields bo closed we will be able 
to fees, good harvest obberwise it would be difficult for us to 


yemain in our abodes. 

1 Sadat Svhu 2 Naraingh Nonk13 Kani Achayjoo + Bhujal Bhol 6 Suk Nonka of Borvhany 
1Dinii Pusti 2 Bhagl Samal 8 Chintumont Mahanty 4 Madhai snmol of Kade 1 Kunal nshore 
2 Bhagbin sulin of Dabraj 1 Koha Nail 2Dim Mbhola of Subhadiapia 1 Sadlat Nuk 2 Ghana 
hu 3 Shiv Sahu 4 Kurups Sale of Dhanmadan 1 Navini Postt 2 @iave Sahu 3 Manwi Das 
of Vamgn 1 Bhagbit Sahu 2 Jagu nals Inwar Das of (Chuwk nuchang 1 Bhaghw Pachon 
© Dhanwwar Padhan 4 Chakiadliar Samal of Paulkwr 1 Mohant MudhabaNunda 8 Biidhw Div 
8 Kalu Das 4 Joyram Das of Saetu tna 1 Dinjidlian Mibintt of Chandital t Gujad Paria! 
2 Date Salm 9 Stub Nail of Bob +1 Raghu onal 2Lakhan pug) 3 Nama Tork Ml .ow 4 Bhi. 
kent Otha § La\hin 3lvor of Khaity 1 Mohanty Nofanand Das 2 haji Dies 8 Bowne 
Natle of Kantachn 1 Adikund Puaty 2 Saml Pusty of nullt LTswa Nuk @ Cadat Naile 
of Rump 4 Gadat Sadangl 2 Madhu Samal,s Sw diswar Oohn 4 dagtstd Yual of (hulk 
A Bhobai Saku 2 Kwup Jona’ Kalatbila Nilat Samal of DYadbtasohl Todd Both 2 Put 
‘Mahantl of Buahmomalig ule LA Nak 2 Diitas Bol 4 Sourl Bahu of Khant yinsl I Kida 
Agha fi 2 Soman itl ‘Achujt8 Donon all Sidangt of Nindwaym 1 Aparti Raut @ Datanidtr 
Dig of Naranpur 1 Sadu Dakhin 2 Siini Jena 9 NEM Four of Nisimala, 1 Nadal Chand 
4 Kalai Achatji # Bonomalt Das4 Dhol Raut of Ohniedaulks 1 Nidht Raut 2 Vhohani val 
of Boomaina 1 Kheha Mohota 2 Anauty Svhu 8 Mndhu Sonaputy 4 Takhun Bh walof 
Sungda 1 Bhobant Rint 2 Buliadhur Mahapated of nedpin 1 fomenath Kur @ Tale Mlso 
gSomonath Otta 4 Navhws Misor of Sasun Musohuppur 1NTat Jona 2 BhoduygTonn of 
Khosihput 1 Nabin Paste $Mohun Pustl @ Aganl Putt of Ogaipma 1 Datta, Mulianty 
of Kangit 1 Markund Jone P Madhigs rahe of Baltbor 1 Madhal Jonw 9 Aparlt Jon 8 Avat 


Jona of Kalunpout 
Tho petition of the subjects of Birol, Sankastibrahmanpara, 

Taruan, Ghantimunda,’ Saranga, «Naphung Korkor, Kamalpur 
Baraj, Narpada, Kasurpnr, Undsugua, Malpada, Baniki, 
Ghakdwar, Tantara, Hariant, Toruan, Barjagarasahi, Saradala, 
Brambunbhag, Tiranapada, Behuda, Ckarilo, Sek Pafyuan, 

oq rikira, Ambopari, Jaknia, Bundalo, Mongoli, Tangirampuy, * | 
Hadoo, Katanai Mothsabi, *Kuarapari, Kundurkaroni, Sarata, 
Sulanga, Aroda, Malsosua Ph. Kukakhund, [Killa Dalijoda, 

+ Kunchikhund, Zillah Cuttack, 
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1,The water cessis being realised from ussinco last 
7 years, Before the 5 yoars’ lease the officers in charge of canals 
realised coss from us by force from all our cultivated lands, 
somewhere at Ry 1-8 and somewhere at Rs 8 per acy 
and where they recieved bribes they evalised at 12 a 
10 annas por aore, although they have not irrigated all lands. 
If wo objected 10 pay they realised the cess by the sale of our 


property and by warants. Owing to theso reasons we are in 
great distress. = ~_ 


. ior 
2. The officers in chatge~_of canal insisted us to execute 5 
years Kabuliats at Re 1-8 per saying that they 
woutl not demand any thing for high cultivate ~and 


supply us with water regulaily. But we have not received 
cunal water in due time during these five yeurs, besides the 
crops of some of our low lands have been destroyed by excessive 
water from the canals. Still we have not been exempted from 
paying the cess, For" these reasons we were not willing to 
execute any Kabuliat after the expiry of 6 years’ tem. 
On this the officoraof the canal,declaring that wo have taken 
water without lease aro 1eady to realise cess at astble 
rates from us. Owing to such oppresstons some of the inhabit- 
ants have executed new pales, oiled So, erly 
to exeeute such Kabuliats because they think ifdi a 
pay cess. Somo of tho” villagers havo flod to Gurjats ow 
of fear, Unless the cess be reduced and somo arrangements be 
madp forthe yoolisation of the samo, it will be very dificult 
for us to remain in peace in ou abodes, 


1 Anant Mhoarl 2 Qadadhur Tihart of Bhutt at Bhagbut Boliaa 2 Marl sohara of Sasqp, 
Khasolt 1 Bhnudhur ohn 2 Arut Beliata of Piamhonpart. 1 Sodanund Mabantl 7 Lakhun 
Mahonti of Tarua, 1 Ram Samol 8 Gobind Parira of Batimuntas 1 Bhagaban Bing 2 Mohi Das 
of Naphang 1 Duttarl Biswal 2 Bhikasi Rauf of Korkor 3 Godadhar Tihurl of Kamalpur 
1 Sadal Jona 2hitm,Majoo of Borang 1 Iswar Lonka $ Natain Ghuyan of Kandrakafia 
1 Panohu Khuntia 2 Arat Das of Tarot . Panu Buin 2 Nari Mohamed of Tariam 1 Ram 

o > 
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©Ghundra Raut $ Ghana Samal 9 Hurst Samal 8 Daiturl Biswal & Sate Muhantl of Muv'- 
tinta 1 Raghu niewal Kanai Raut’ of Tatitira 1 Anaudi Mongraj 2 Kamali Notk of Chow- 
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(Paper No. 2678.) 
“ Hydraulic Work in the, rawadi Delta.” 
By Roserr Gorvoy, M. Inst. 0.2. 


Tir consiynetion of ombankments in the delta of the Irawadli was 
accompaniod by great natural changes in the régime of the river in 
the immediate neighbourhood of the works, the design of which 
had to bo modified from the first plans, The Government of India 
required thet surveys and studies should be made of the river and 
itss floods, and of the localities affected by the embankments, and 
permitted only a slow and. tentative progress in the extension 
of tho latlor ; which was for the most part carried ont during the 
yours 1803 to 1883, The principal works are situated on the 
wostorn side of the maip channol of the river, ‘Tho names of 
these and the cost of their construction and repair to the 8ist of 
March, 1892, are:— +, 


(1) Lhe Kyangheon Embankmont—About 9 miles long. 
Protecta the town of Kyangheon aud ubout 4 square 
mijye of alco Innd, —* \ 
Fupees. 
Capital cont 6 ge ee ee ew we 1, 22,208 
Repaha nnd maintonnnca 2.) |. ye 41,512 





1,68, 806 
(QQ) Tho Myanouny Embaninnent,—About 41} miles 

long. Proteats the lowne of Mygnoung aud Kyangheon 

by soparale marginal ombunkmonts, and wbout 150 equao 

miles of country, 


Capital post oe ee te ee ee a 9,07, 507 
Lfopatns find mrintonmco . 6 ee ee BAL, 082 
12,08, 59 


e 





(8) Phe Henzade. Fmbenkment.—Vho Jrewadi bronch, 
78 miles long, mul Nawoon branch, 70 miles log; with 
murine wnbankmont protecting the town of Henzada; 
pioleols the noith and east and uoith-weat sides of 
{ainngulay aventul over 1,600 squate miles. 
a 

Capital ed, 6 6 6% 6 6 6 6 eo 28,009,887 

Ropaiza and mnintenauco 6 6 a ee ee 6, 00,745 

f ‘ 29,10, 682 


R2 
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(4) The Mangbin Embankment,—74 wiles Jong ; protects 
250 square miles, 


Capital cost, 6 6 ee ee ee eee 197,205 
Repansand maintennnco. . « » « + + + 87,850 





2,66, 065 


Total. . . « Rupeos 46,48,082 


All oxeopt the first of theso works aro still incompleto, thoir lowor 
ends being open and turned by floods; but thoy form tho first 
stage of a partially projected system, which may bo gradually 
extended over the remaining 12,000 squaro miles of tho dolta plaing 
as the requiiements of the population inoroase. 

The plain lands of the delta (Fig. 1, Plate 7) spread over a 
tiiangular-shaped aren, the apex of which is near Promo in 
Jat, 28° 15’ N., about 200 miles fiom the soa; fronting which, tha 
curved base extends over 150 miles betweon the Rangoon and tho 
Bassein rivers, both of which recoive banches from tho Irawadi. 
Spurs from the Aracan Yoma Mountains, which riso from soa-level 
at Cape Negrais to over 3,000 foot opposite Promo, bound these 
plains to the westward ; while on the oast they are limited by other 
plains of sedimentary deposit borne down hy‘the mountain torrents 
of the Pogu Yomas, the lower altitudes of which terminato in 
vadulating ground near Rangoon. Tho Mine rivor, rising noar 
Prome, follows the baso of theso plains, running® parallol with tho 
Trawadi for over 150 miles, and receiving the flood spili-water from 
tho left bank of this rivor, which it convoys by a soparalo conrso past 
Rangoon to the sea. Tho valley on both sides of tho TIlino is low 
and in high fleod years it is inundated to depths of 10 and 12 foot 
and upwards for a longth of over 110 miles and an avorage width 
of 10 miles. Colonel Aloxandor T'raser proposed in 1807 to 
roolaim this tract of Jand by a continuons ombankmont and minor 
works from Talokmoh to Yandoon, along tho loft bank of tho 
Trawadi, But as embankments wore then in progrose”uit eS right, 
bank in the samo locality, the Government rofugod Lo allow tis until 
tke offeot of these works should Qocome apparent and the rosulis of 
double embankments could be in some measure ostimatod. 

A moasuring-station was ostublishod in 1872-78 at Saiktha, 
opposite Talokmoh, tho highost point where the river, phanuol Joxos 
water during floods, and cross-section yas marked out on the only 
suitable position for measuring the discharge of the river (Jig. 2, 
p. 5, and Fign, 8 and 4, Plate 8), he methSde gonerally adoptod 
word those usod by Gonerals Iivinphreys und Abbot on the 
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Mississippi. Doublo floats, consisting of wooden oylinders con- 
nected togethor by fine fishing-lines, wero used; the lower one 
boing of teak, 1 foot long by 6 inches in diameter, hollow under- 
neath and loaded with clay to sink to any required depth; the 
uppor float was of light wooil 1 inch thick, to swim on the surface, 
and carried a small flag, The surfaco-velovities wore measured by 
floats, of which tho lowor wag kopt 1 motre below the surface, and 
80 to 60 of these wore distributed across the river on eachedcoasion. 
Sub-styface velocitios were measured by series of floats started 
from pn anchored boat, increasing by depths of 1 metre till the 
lottom was reached. A Jarge number of surface-floats were 
dropped in fiom boata moving across the river considerably above 
the site of the intended section, and their paths were fixed by 
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Muasunta-Seopion at Sancrita, 1872-73, 


observers with thoodolites ab the onds of a base line 1,000 feet 
long. ‘Tho paths wore plotted, and o line normal to the majority 
of thesu*was thosen as the moasuring-seotion, Fig. 2. Posts were 
fixed on both banks to fix this seotion, and masonry pillara were 
builb for boich-marks, A socongl line, 200 feet highor up the 
river, was also Iaid ont parallel to this sootion, and a new base-ling 
at right-anglos to these was carofully marked. Observers with 
theodolites and watches rocorded tho timos and the positions of 
the floats as they passed hoth section linos, Cross-seotions of the 
tiver wore taken from time fo time on tho lower line. Observatiéns 
svete mado continnosly, oxcepting ‘Sundays, froma the lat of; 
“August, 1872, to the 80th of Augtst, 1878. A river-gayge to show | 
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the highest point said by the residents to be roachod by tho 1871 
flood, was fixed, and recorded daily, The water-level of the rivor 
varied from 0°75 foot to 36:00 fcot on this gango while tho measure- 
ments wore laken. ‘he oyoss-soction was regular in form and 
neatly 1 mile Jong. Beyond tho left bank, tho low ground, 
between 5,000 and 8,000 fect on tho section, would bo covered 

by water at extremely high floods, as in 1875 and 1877, but 
this did- got ocoiy in 1872-73, Tho calonlations of discharge 
involved dividing the cross-section into 10 sub-arons at points 
220, 600, 1,400, 2,400, 3,000, 8,700, 4,200, 4,600, 4,900, and 4,080 
feet from tho right bank, as it was found that tho surfaco-volocitias 
were somewhat similar within thoso areas; and each of tho areas 
was multiplied by the mean of its surfaco-volocities as a first 
approximation. The vortical curves of sub-surfaco velovitios wore 
also grouped together for the samo areas and the average volouily 
was taken for each vortical. ‘Tho ratio of jhis avoraga to rils 
corresponding surface-volocity was found for each Yortical ourvo; 
and tho ratios of all the vortical curves for the days during which 
tho river romainod at nbout tho samo lovol wore grouped togothor 
and the moan ratio was takon for the whplo in each sub-aroa, This 
formed a multiplier to correct the quantity of dischargo found hy 
tho first approximation for cach sub-area fomotich soparate day. The 
sums of these quantities gaye the daily discharge, ‘Tho dischargos 
thus obtained wore plotted on o Iargo scale with the gauge-rondings 
as co-ordinates; whon it was foundethat v sonlo of discharges could 
be constructed of threo in-osoulating ourves—the centre ono rofre- 
senting tho discharges from 6 feot to 27 fect on tho gaugo, boing a 
vary flat parabola of the 2nd degroo; while the discharges bolow 
there figures and abovo them on tho gaugo wore givon by parabolio 
ourvos of tho 4th powor. Tho maxjmum dovintion was undor 
18°2 per cont., the avorago boing 2'4 por cont. ‘Tho ourvos wero 
approximately represented by tho following equations, whoro 
y = discharge in oubio foot por socond, w = 2 x gauge-roading 
+8, for the lowor curve, y= 2 x gange-rending &- 11° for tho 
middle ourve, and e” = 2 x gnuge-rending — 55 for the highor 
oM've. . 


Ist Curve, 
pe ston’ +1992 = VXeX ex (2) 


e 
End Curve, ° 


Ry 
y' = 170666 4 103766 a" 4200-8 ROHL, Gs +1) ei X va 
© 


ra 
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8rd Curve, 
hi 
Yn = 924593 4. 29580°8 a 4 00-3 ert 1) d / 


49-99 a! (e" + 1) as 2) (a"” oe 8) 


Tho most romarkablo foature about the curve of discharges is 





that, when continued below the zoro of the river-gauge which was 


assumed ag the lowest point to which’the river surfaco Sle, it was 
found that the discharge vanished at 4 foot below the zero, although 
tho cross-section at the sile shows a depth of 84 feet and an area 
of over 46,000 square fost below the same point. On taking 
soundings along the thalweg of the river channel it was found that, 
about 4 miles holow the site, there oxisted an extensive bar, the top 
of which lay at almost the level at which the discharge at Saiktha 
cogsos, & result which might havo been anticipated. This “dead” 
aron of cross-section, lying below the level of the bar regulating 
the discharge, oxists on almost all rivers in places whero they are 
sititablo for discharge-measurements; and some method must be 
found for doducting it from tho areas used in hydraulic formulas 
for discharges of rivers. * 

Measuroments for discharge wore made on the main channel 
from August to Octobér, 1872, and from June to August, 1878, for, 
in all, 119 days, at Zaloon, 100 miles south of Saiktha, and, about 
the samo poriois, for 134 days at Thapangyo on the Npwoon 
Réwor; in order to comparo th total volumes of wator in the river 
at those places and at Saiktha, During the high flood of 1875 
furthor measuromonts woro mado @ Sniktha for 68 days, when 
tho rivor variod from 21 to 40 foot in the gaugo; while regular 
obsorvations wore mado on tho Nawwoon river dt Thapangyo and 
other points in 1875 and 1878, : 

From timo to timo endeavours wore made to chock the system 
of moasuroment by double-flonts, by comparing them with re- 
wolving ingters, Ships’ logs, kept at fixed depths for short 
tinios, wore triad; but, as the river at high floods carries immense 
quantities of silt and vegetable matter which accumulate round 
tho logs, the rosults woro not satisfactory at such timos, althowyh 
they agrood with tho floals for low velocities in clear water. In 
1882 further tests woro mado with three Deacon. alestricul ro- 
cording-motdrs.! Uxtremo care was used, and it was found that, 
while for the smallor dgyths and low volacities double-foata give * 





= 
1 Minutes of Proceegings Inst. 0,2, vol. 1xix. phos. 
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faixly accurate results, at high velocities and great dopths the 
velocities shown by those floats were too high. In tho caso of tho 
Trawadi, it was found deshable to correct the calculations for 
discharge by reducing the 20sults for 27 feot on tho gango and 
upwards by 10 per cont., gradually diminishing the correction to 
nothing at 4 fest on the gaygo. It was found convenient to do 
this by altering tho formulas given above, thus— 


ist Curfo, — 410 +4 feat, 
w = 2X gauge-ronding +8. 
2nd Curve, 4 to 27 feot, 
ew = 2x gangereading — 8, 
8rd Curve, 27 to 44 feet, 
wo” = 2X gauge-reading — 54. 
and 


Ist Curvo, 


7 vag (tl = 1) a! (uw! +1) (a! 42) 
y! = 84500 + 1°69 ma 


2nd Curve, 


Hf ptt 
y!" = 140372 ++ 9609 a” +. 218° gw (ol 4) 


of 


8rd Curve, 
vet Ue 
y/" = 812855 + 10416 w!" 4 219-9% 02 +1) 


a!" (a 4-1) (0 +3) (o" +8) 
+10 ge 


Those equations oan be simplified for purposes of computation, 
From them corieoted scalos of discharges, given in Appendix I, 
wore compiled, A Table of tho total Uisoharges of the Trawndi 
for the poriod 1869-1879 has boon computed. ‘This hag beon 
corrected by reduoing tho totals for the flood seasons by 10 por 
cent, The result is given in Appondix II, The gunntily of 
silt carried by tho wator was determined from samplos talon 
daily between March, 1877, and March, 1878, from different parts 
of the stream. The mean annual dischargo of water from the 
Trawadi for the years 1869-79 was about 521,000,00Q,oubio yarda, 
of whioh 80 per cent. passed down during the five months June to 
October; July and September averaged each ovox 18 per cont, 
ahd August nearly 22 percent. ‘The greatest daily discharge known 
is that of the 19th of August, 1877, ab Saikeha, whon tho flood 
rose to 41°88 fot on the gange, and the corrgotod dischargo gives 


e 


® 
Papors.} GORDON ON TIT IRAWADI DELTA, 9 


about 1,900,000 cubic feat per second, The amount of silt carried 
down yoarly in mechanical mixture with the water is about 
261,000,000 tona; but it is belioved that as much more is rolled 
along tho bottom, as the lower layeis of water appeared heavily 
charged with mud, 

A. cavoful aurvey was made in 1876-77 of the main channel of 
the rivor for over 160 miles from Saiktha southwards, and also « 
down tho channel of the Nawoon to Bassein. Accurate Jevollings 
had from time to time been made along tho lines of the intended 
works, and masonry bench-morks had been fixed evory 8 or 4 miles 
to show tho heights of the floods, Inspection-bungalows had been. 
built at 10 to 12-milo intervals, where river-gauges wore fixed and 
recorded every morning, the readings being sent to headquarters 
and recorded vory frequently, Soundings wore taken at low-water 
along tho thalwegs of both rivers in 1877. The plan of the Jrawadi 
olgnnol is givon in Fig, 4, Plate 8, Twenty-seven cross-sections 
between the parmanent banks, or extreme limits of the bed of the 
rivor, wore also taken—of which 16 are reproduced in tho Plate. 
The areas of those sections for the main channel and the minor 
obannels—or areas within which tho flood-discharge spreads—are 
given in Appendix III, The elevations of tho floods and low- 
wator of the rivers aloyo mean sea-level at the different stations, 
with the ranges from low- to high-water of 1877 and tho flood 
surfude-slopes per milo, are given in Appendix IY. 

On oxamining tho plan of tho Ivawadi channel and comparing 
it With the crogs-sactions and their areas, Appondix III, it 
will bo obsorved that whilo the channel is firmly held in position 
by the rocky banks noar Saiktha, if? has wandored widely from 
sido to sido throughout the noxt 120 miles of its oomso—in 
some places bk milos, and in one part, at Thambynadeing, over 
10 miles. Tho avorago lateral variation is nearly 4 miles, 
within which limits the river follows o sinuous course that is 
continually changing, ‘Tho lowm 80 miles of the river show 
comparatively slight variations within recont porlods, and the 
channel becomos narrower and deopor as it fools tho inflnenca 
of the son and the tides; but hore, also, it begins to break ingp 
branches which spread over the lower della, In the upper 
channel, a largo bond noar Kyanghoon causes 2 continuots varip- 
tion of tho river's course, In 1856 the channol waa near the 
western bank at Kydnglioen, Int since that time an S-shaped 

‘ oyyve has formed, the exteamitios of which from north to sotth 
approach, while it whlons Interally, * In the contresof the 8 is 
thé bar, rogulnting tho discharge ab Sniktha, Ib has cansed, 
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sorious obstruction to navigation for many years, at overy dry 
season having sometimes little more than 3 feot of wator upon it, 
The whole curve travola down the river. It will probably disappear 
owing to the formation of ont-offs. ‘I’o the south of this, the 
channel follows a tolorably straight course for 24 miles, closely 
hogging the west or right bank. Then a series of curves boging 

« which culminates in the groat Thambyadoing bond and continues 
to the soyth of Zaloon, Thyoughout the whole of this portion 
of the river the channol shows a strong tendency to keep to 
the western side of the bed, ‘The movomor was continnous for 
many years and towns on tho east bank, like Seingong, Yaygoon, 
Mengyee, Monyo, T'eindau, which at tho timo of British oooupa- 
tion in 1852 were flourishing placos on tho navigablo channol, 
have been left far inland, 

In 1868 the Author called attention to Professor Baer's! law, 
which asoribes the tendency of rivors running north and sonth jin 
the northern hemisphere to erotlo thoir right banks to the rotation 
of the earth, which compels particles of water approaching tho 
equator to describe continually inoroasing pnrallols of latitude. 
In the caso now considered, the figures ayo :— 


Latitude, 





Daily Velocity of Infereasedt Distances 
Farth’s Surface, ‘Travers d, 


——| | | 


o 8 Mites, AMitoa, 
18 80 23,61 " 


18 15 23,617 BL 
1 0 ¢ 23,081 68 


Wm 48 23,715 102 
17 80 28,748 


The Volga and many othor rivers in Russia and olsowhero 
may ho instanced as examples of this law, the water gonorally 
hugging the right bank with tho navigablo channel, & that almOst 
all the important towns and villages aro found on that sido, In 
1871, when the Author was in,charge of the works which this 
wosting tendency threatened, he caused off-sets to be measured at 
overy quarter-mile of the Myanoung ombankmont to tho edge of 
the channel. Evon whon the curves of tho river tuynod eastward 

« the tendency was apparent; and navigable channols wore formed 
acriss the baie sides of their necks, with kept opening out 


7 liso Reclus’ “La Torro ct Jos ommos” Paris, 1876-84, 
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and deeponing yoarly. The off-sots somotimes'ond on these, The 
jungle was cut overy second year and the lines were re-measured. 
It was found that along tho whole length of channel from 
Kyangheon io Thambyateing, tho progyess westward was steady 
and conlinnous. ‘Lo tho north of Myanoung an average width of 
ovor 200 foot was lost by 1879; and, al that placo itself, from 40 
to 100 foot. Vurthor south, tho loss of bank increased to 800 feet 
at tho sixteonth milo; whilo noar the Thambyaieing,bend more 
than 2,000 Toot had Leon removed, Similar losses occurred near 
Tlenzada and Ynloon, though no record ‘of then was kept. At 
Zaloon the embankment had to be moved, 

It scoms impossible, however, to admit the porsistent action of 
suoh a gonoral cause during long geological periods, withont finding 
all such vivors flowing hard by the rocky western confines of their 
course, Lt is moro probablo that the genoral cause has a temporary 
offoot whoi any grant disturhanco of tho regimo of the viver oocwrs, 
such as was cvusod by tho Thambyadoing bond for many years. 
Old rosidonts at 'Thambyadoing told the writer in 1869 that the 
bend assumed a distinct shapo about the poriod of tho first British 
ocoupation in 1824, ‘I'he point of it worked slowly wostward at 
first; but whon it was surveyed shortly after the annexation in 
185d, it had acquitod the shapo of a horseshoe, 8 miles long 
from east to wast by 4 miles broad. ‘Tho entrance from the 
Ivawadi to its Nawoon branch was almost closed by sandbanke 
and islands and Aad coasod te be navigable during tho dry soason 
in 1829, My. Login oxaminod it about 1854, to sco if it cowld bo 
re-oponod: but roportod unfavourably upon it, At that time » 
crook at Thumbyadoing discharged drainage from the country 
into tho Jvewadi, a fow milos above tho Nawoon ontrance, In 
1805 Mx. Founossoy found,tho direction of tho crook reversed, and 
it thon carriod water from tho Irawadi to tho Nawoon. Its 
width wna ut thot timo 170 foot, its depth 424 feot, and its 
axon was 8,000 squaro Loot on tho lino of survoy for the projected 
otbankmorft, which was lo oross il afley it had been crossed 
by a dom. Tn 1869 tho Author measured it at the same place, 
Tia width had inoreasod to 27§ foot and its depth to 54} fet, 
Tho point of tho bond was rapidly encroaching on tho bank at 
this spot, having advanced from 4,800 feet 10 1,608 feet distance 
from tho svsvoy lino, In 1871, 1874 and 1875 the game oross- 
sootion of Lho creck waa measurad and found to bo 10,700, 16,710, 
and 42,240 square foot Sh axea, respectively; the point of the 
bond having in (875 almost ronchod tho site of the survey- 
line, whon this wostward trévol oensed, A short distance down- 
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stream anothor section gave an area of 18,770 squaro fect, showing 
the enlargomont of the Thambyadcing river at this time. ‘Tho 
eroding action from the point of the bond was transferred to 
other points noth and south of it. But rapid erosion was con- 
tinuous at the neck or root of the bend, especially on the uppor 
side, whoro, between 1868 and 1877, nealy 8,000 foot in width 
«had been eroded. Yiom 1877 to 1881 about 5000 feet in width 
were remoyed from the northe«n side, until the distances ac.oss the 
neck measttrod only 8,400 feot; whon, in July 1881, the Author 
obgerved the river to be broaking its way across the upper side 
of the neck, Fig. 5. On inquixy 1t appomied that tho ground on 


Fig. 5 





n 
Scale, 4 miles to an Incl, 
Curanoxs Prom 1868 ro 1881 ar Tirampyapemne Benn ann Cur-om, 


the southern side wag swopt away first, carrying witht a fishings 
hamlet and monasteries, and forming a new channol, as shown in 
Fig, 6. This channel continued,to onlarge, with somo changes 
of direction, until 1883, whon the Author's opportunities for 
observation ceased. Tho most remarkablo feature in the history 
of this bend is the persistence of tho river chnnnel at the castorn 
limit of the root of the bend, both on the north and on the south 
side ;"wlthough for many miles above and below this part it moved 
continuously westward, 

From the occupation of the countfy in 1864 until 1862, when 
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Colonel Short was deputed to report upon and dovise a scheme for 
tho aystomatic ombankment of the rivor, no observations of value 
had beon recorded of tho changes of its channel, or of its floods, 
Some light ombankmonts constructed by the natives and by civil 
officera had beon destroyed, with serious injury to agriculture. 
‘Tho inoxplicable movomont of the channel away from the towns 
on the eastern bank, with tho building up of enormous islands ~ 
and sand-banks in front, could nots fail to be noticed; as was 
also the destruction of a giont part of tho town of Zoenzada, 
and other places on the right bank, previous to 1862; but nothing 
sooms to have boon known of tho goneial westing of the channel, 
nor of the rapid rate of chango in the Thambyademg bend. Had 
the information now possessed. boon available, it is probable that 
Colonel Short would have begun by embanking the left bank 
instead of the right one, from Talokmoh to Yandoon, and thence 
alang the Ponlang, oroek for many more miles towards Rangoon. 
No difficulties of any kind would have been raised by this work, 
which would have protocted the Illinc Valley. Most of the + 
oultivation, however, with the larger towns and villages, Iny 
upon tho right bank, as well as the small embankments the failure 
of which caused Colonel Short’s visit; and he gave this side his 
oxolusive attontion. >, 

A small embankment, 9 miles Jong, to the north of the Patashin 
cieok, was designed to protect the town of Kyangheen, and about 
A squavo mmilos of, cultivation. It was constructod between 1863 
an@ 1965, ond has since been raised and strengthoned at a total 
onpital cost of about Rs.1,22,294 to tho year 1891-92, The 
ropuirs up to the same year cost ResA1,512. It entirely oxolnies 
the river floods, but rainfall gathors within % at high-water, 
and is drainod off whon tho river falls by automatio sluice-gates 
formed of narow pirallol ivon-plates hingod togethor and hung 
with o slight battor against woodon framing on the onter ends of 
masonry sluicos 5 feot by 24 foot in aren, Three of these are 
fotind suiigiént to keep the ground froe for cultivation, 

To the south of Kyanghoon, tho Patashin oreek, draining about 
400 squaie milos of hill country, enters the river, Colonel Shays 
proposed to mako an ombankmont from the high ground on its 
yight flank for 4 miles to the Trawndi, and then to carry if for 180 
iniles to Pantgnan, closing both the Nawoon and the Thambyadeing 
xiver-ontaimoos. The firstportion of this work, 7 miles long, was + 
congtrnotedin 1864, and continued for 8 miles over slovated reuky 
ground. to the sonth*of Mynhoung, A further exjension of 56, 
miles was projected by Mx, Fennessoy to Honzada, with the intet- 
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tion of closing the river-entrances named ; ond, although this part 
of tho work was deferred, the embankment was partially con- 
gtructed in 1867-68, ‘ho Myanoung embankmont was mado 
continuous for 444 miles. A length of 10 milos was yaised, from 
the Nawoon River to tho town of Itenzada, and intermedinte 
portions were thrown up, It was found, however, that the 

. Phambyadeing opening was enlarging so greatly, and the Irawadi 
waa approaching the site sogapidly, that a change in the design 
pecame oxpedient, 

Colonel Short had observed the sot of the current locally against 
the river bank, Ho Jaid down as a cardinal principle of his 
alignment, that jtshould bo so far removed from tho river bank a8 
to obviate all danger from erosion, Hoe fixed a minimum distance 
of 500 feet from the edge of the bank near Myanoung, where the 
ground is hard, and inoreased the distances up to 8,000 feet and 
even to 4,800 feet near the great bond (sinco actually cub away, 
with the embankment upon it). Tis prudence “and foresight 
jn thus retiring the line were justified, But as, since tho writer 
took charge of the works at tho end of 1868, a chango has been 
made in the principle, and the alignmont of the embankments 
has been taken much closer to the river's edge, the morits of the 
two systoms may be hore considered. In, eommon with all silt- 
carrying rivers, the ground near the channel stands at a highor 
level than the country inland, Noar tho Myanoung embenk- 
ment it slopes away from the edge with o fol] of 8 to 10 foot 
within a few hundred yards. An ombankmont retired 500 Coot 
and over from the rivor-banke must thus stand highor above tho 
ground, be moro costly to codstiruct, and at the samo timo be loss 
ablo to resist floads than ono situated nearer tho cdgo; and tho 
Jand botweon it and the rivor is liable to bo submorged by flond- 
water, ‘Chis happened with tho towns of Myanoung, Kanoung, 
and Henzada in 1808, when a high flood roso and inundated those ” 
places, all of which lay between tho ombankmont and tho river. 
Marginal ombankments were constructed in front of shom in 18F), 
actually on the river's edge. One of those, at Myanoung, 2 miles 

, lang, cost Rs.4,250 per milo; one 64 miles in length, at Kanoung, 
a) Tes.2,1804 and one 6 miles long; at Tenzada, Rs.6,30 { Now tho 
44 milés of Myanoung Embankment cost about 3g.17,000 por 
milo; and the 10 miles of Tlonzada ombankment, made in 1868, 
- cost Rs.22,400 per mile. At the lattor placo tho roliromon} was 
exovssive, and parts of the town wota Hable to bo flooded to 

. depths of 10qnd 12 fect. = * ‘ e 
Tt became obvious that if the embankment works wore to ho 
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extended, the alignmont must be brought generally nearer to the 
rivor bank, in order to take advantago of the higher ground and 
to reduce the cost. At the samo time, it was decided to postpone 
indofinitoly the closing of the two entrances to the Nawoon 
rivor; and, instead of constructing a continuous embankment 
along the Ivawadi, to protect the Ienzada plain by two branches 
of an ombankment starting from the south side of the Nawoon 
entrance and innning along the right bank of the Irawadi to 
Baudeo, opposite Pantananu, on the one side; and along the left 
bank of the Nawoon ds far as the mouths of the Taboo or Daga on 
tho othor (Tig. 6, Plate 7). Proposals had heen made by different 
authorities to divert and control the erosive action of the river, both 
at tho hambyadoing bend and elsowhere, by spurs, mat protection, 
cuttings of canals and other works; but the Author opposed any 
gonoxal work of such a character on the Irawadi, on the score of 
oxponse and unsujtability to the existing conditions. Ie has 
sinco examined the great works on the Mississippi near St, Louis, 
whore, for many miles, protection has been successfully accom- 
plishod; and is confirmed in his view that in the undeveloped 
stato of tho country it was unadvisable to undertake the control 
of tho Tyawadi channel. When it acted upon the bank, the deepest 
part of the curront, somotimes exceeding 80 feot in depth, moved 
oloso in to the bank, attacking it over a longth of some miles, 
ofton with a velocity of 6 to 7 miles per hour, Tho Author hag 
soon oraoks apponring in thg soft ground over 100 feet inland 
from the algo, the intervening mass slowly sottling into tho river, 
At tho timo of its greatest orosive activity the river must have 
oxoavatod and transferred yearly 2 a4uar0 miles of solid ground 80 
foot’ thick within the rogion of the Thambyadeing bend. Any 
Aivoysion of tho point of ptiack, if this had beon possible, would 
hove only changed the locality of the erosion without apparent 
advantage, Whore largo towns were throatened, local protec- 
tion was necessary; but during tho poriod referred to this was 
hhrdly roquixed. During high floods, when the water topped the 
bank whore iL was boing oroded, it carried with it immense masses 
of carth and silt 10 sproad over the ground, thus raising a yew 
pormanont bank for itself, In one placo, near Thambyadeing, a 
Jake 20 foot deop was oub into and filled with deposit almost to 
flood-lovel. Tt was thought bost to leb this reouporative action 
havo froo play, ag tho arogs of wagte land in the delta available . 
fox reclamation at smald cost wero vory extensive comparedewith 
the wants of the sedhity population. * a . 
heso views prevailed, » ‘Tho alignment of the bas since 
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1868 has been fixed at a minimum distance of 200 feat from tho 
permanent bank, excopt when this was protooted by now land, 
when it was taken close to the edge. ‘ho old embankmonts had 
been designed with a top-breadth of 5 feot, at a height of 5 foot 
above flood-level, and slopes of 24 to 1 on the river side and 2 
to lon the land sido. Tho new embankments wero constyuoted 
with top-breadths of 14 feat, at 8 feet abovo the levela of tho 
highest floods, and the samepslopes as boforo; the older embank- 
ments being altered to these dimensions. Whero bad earth was mot 
with, or in very low ground, as at the neck of a bend north of 
Neathaingyoung, which is about 20 ‘feet bolow flood-levol, those 
dimensions were increased—slopes of 3 to 1 and 4 to 1 being given, 
with a higher elevation above floods. In constructing new works, 
the ground was cleared of all grass and tree junglo; sand was 
removed from the sito and weak places were strengthened, The 
basa area was marked out and lock-spitted, qnd skeleton croas- 
sections of bamboos wero put up at frequent intervals, with an 
allowance for settlement of one-fourth to one-sixth tho height, 
Tho earth in the later works was taken from tho river-side from 
rectangular pits not deoper than 4 feet; and was laid evenly in 
thin layers. Asa rule, the earth took two to threo flood seasons 
to consolidate. Jor the first year, Rs,800,per mile was allowod 
for labour in mainténance and watching during floods; but this 
was reduced to Rs.100-150 after two or three yours. An Aot 
was passed, empowering the embankment offcer to proclaim 
portions of the embankments in danger during high floods, wifén 
the neighbouring residents could be called out to assist in pro- 
taoting the works and were ‘entitled to recoivo pay 10 per cont 
above local rates. Substantial bungalows for inspection purposes 
wore built ab 10- to 12-milo intervals along the works. Ag will 
presently be shown in detail, the successive floods of 1868, 187!, 
1875 and 1877, rosa to continually increasing heights on the 
Ivawadi, independently of the influence of the embankmenta; 
and in 1878 and 1879 local floods rose in the Nawoon, owitfy 
to tho extension of the works thoro, necessitating the raising and 
styangthening of the entire embankments affected, the normal 
dimensions given being adhered to, Breaches ocourred from timo 
to time locally, without any serious or general disustars ; and weak 
places hecame apparent during floods, both in the gmbankmenis 
-and in the ground on which they stood, When the water flowed 
throggh oracks, or through tunnels maderby white ants or vormin, 
it was found guficient to build up an open wofl with carth around : 
the outflow, permitting this to run at a safe velocity—an oxpodiont 
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which has long boon used in Tolland and elsewhere. About the 
Sth and 6th milos of tho Nawoon branch of ombankment, it was 
found that a sandy layer oxisted a few feet below the surface, 
which pormittod a free passage to the water. A trench 2 to 8 feet 
wido was dug through this along the outor too of the work, and a 
puddlo wall was carried alove ground and covered with a thick 
facing of carth, This proved effectual in stopping the seepage. 

Tho two branches of tho Tenzaday embankment were extended 
vory slowly, as follows :— = 








Trawadl Branch, Nawoon Branch. 
1808, to tho 10th mile. 1869, to the 4th mile. 
1872, 4, 25th 4, 1872, 26ith,, 
1878, » 40th ,, 1878, ,, 40th ,, 

© 1875, sy Sat ,, 1874, ,, 54th ,, 
1883, 4 78th 4, 1876, 4, 70th ,, 


1884(?),, 79th ,, 





a 
The first of thoso terminated on tho Raudoo river, which drains the 
eaglarn sido of tho ydojn from near Tenzada; the second stopped. 
at tho ‘Taboo river, which rises noar Ngathaingyoung, and empties 
into tho Nawoon at the 72th milo of tho embankment. In both 
caged, tho ambanlsmont may ko carried furthor by stopping and 
div¥rting thoso rivers by means of canals to points lowor down, 
and continuing tho ombankmonts—on tho Nawoon side to tho 
Daga river, on tho lrowadt sido td’ noar Shwoyloung—but tho 
worka roquired will lo hoavy and costly, In the moantime, as 
largo avoug of valunblo long can bo roclaimed at a much smaller 
cost, there is no probabilily of this being done at prosont. The 
swator flows up theso rivers during floods, turning tho ombank- 
monts and inundating tho lowest-lying lands, 
ho consttuotion of tho fist 10 milos of tho Trawadi binach 
cout: 123,22,400, and of tho remaining 68 miles, Rs.5,800 per milo, 
Pho firs 64 miles of tho Nawoon branch cost originaly 
Re.6,97,884, making, with tho subsequent oxtonsion of the Nawoon 
lwanch to tho 70th milo, a total cost, roughly, of Rs.12,00,000, 
This original qost hag boon inoronsod to Rs.29,00,897 by retirements 
near Zelvon on tho Irvawadi side, and by succossive raisings and * 
strongthonings on tho Newoon side to provide against tho*in- 
croased, height of thY floods and for‘ spocial ropaireqto breaches, 
Tho arow of Iand included Botwoon tho embankments and tho 
[ira INBr, Gott, vor. OXI] : *e 
” ‘ 


a. 


ay 


r 
18 GORDON ON THE IRAWADI DELTA. [Solecied 


n 

margin of the inundations is 1,600 to 1,700 squaro miles. Tow 
much of this is valuablo agricultural land is not accurately known. 
Tho latest revenus retuing show thal in the Tenzada district 
192,091 ames are protected, of which 100,481 acres now pay 
Rs.8,12,268 yearly. Jn the Thongwa, district 20,470 acres, paying 
Rs,58,898, ao given; but no returns aro available for tho Bassoin 
district, in which the largest aren is protested, so that 1 com- 
pleto account cannot be giyen, In 1888~9, however, the total 
revenue for the lands protected in the threo districts by tha 
Bonzada embankment is given as Rs.6,10,7 89. 

Tho Myanoung embankment could not be completed while 
the river channel changed position so rapidly near it; and it was 
stopped abruptly at the 444th mile. It protects probably 150 
square miles of land and is credited by the Revenue Officar with 
tho protection of 61,435 aores—of which 38,508 acres pay Rs.78,881 
as revenue; but the revenue accounts for 1888-89 show it to yigld 
Rs.1,46,388; its total cost for constuction and repfirs to 1891-92 
amounted to Rs,12,08,589. When the cessation of tho river-action 
near it pormits its continuation down to and along the ‘Tham~ 
pyadeing river, or its junction with the, Henzada ombankment os 
designed by Colonel Short, an additional area of 800 square miles 
may be reclaimed by it; but costly drainggo works will also be 
required to carry away rapidly the water discharged by ]:ill-streama, 

‘Whon the eastern embunkmont is constructed from ‘Talokmoh 
to Yandoon, and continued along, tho Panlang river townids 
Rangoon, 1,100 to 1,500 square miles of oxcollont land, sfost 
favourably situated with respoot to markets and tho carriage of 
produce by rail and wator, will be vaolaimed from a wasto condi. 
tion ab a cost of Rs.1,000 por square mile. The dangora fom 
enclosing a iriver entirely by double embankmonts havo beon 
much exaggorated ; and little rise of surface noo Lo approhonded 
in a river flowing, like the Irwwadi, in a bod of its awn deposits, 
80 long as no great inoronso occurs suddenly in the amount of 
witor deliverod into its channol. ‘Tho diffioultios ixob and over- 
come on the Nawoon river, whore for sovoral yoars tho dischai go 
was greatly inoreased, will shortly bo stated; and theso aitord 
encoomagement to undertako tho enstorn Trawadi ombankment at 
an darly date. Should this be carried ont, the tine delta of tho 
Trawadi would then be transforred ontirely to tho region south of 
Yandoon, known as tho Lowor Delta, 

In the Lower Delta, tho Irawadi begins to throw off arme at 
Yandoon andat Pantanan, ahd to continual¥y bifuroate into now 
channels, which join tho enormous estuaries callod tho * mouths oe 
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botween the Bassoin ond the Rangoon rivers, The greater part 
of tho Ivawadi discharge passes down the China-Buckeer river, 
though 9 considerable quantity flows by the Dala and Irawadi 
aims, tho wostern branches receiving vory littl. The south- 
wostorn part of tho Delta is known locally as the “ Region of Ten 
Thousand Creeks.” All the mouths, except those of the Bassein 
and Rangoon, are obgtaucted by shallow bars of sand and shingle; 
but the sea-watoy sweops in and through the broad agtuaries and 
innwmorable lagoons and orecks, the muddy banks of which are 
sheltored hy the foliage of lofty trees and lined by mangroves and 
swamp palms, Cyolones and destructive storm-waves are almost 
unknown here, Cultivation has spread slowly among the scanty 
inhabitants of the islands into which tho western delta is split up. 
‘Towards the cast and north, however, the islands are larger and 
the population is more dense, The 260,000,000 tons of silt and 
the important mass of heavier matorial annually brought down 
by the Trawadi have long been employed in filling up the smaller 
oxvecks, and conaolidating the eastern half of the Lower Delta into 
extensive arons, tho margins of which are ocoupied by agriculturists, 
Yhoso areas aro invariably saucer-shaped, the interior lowlands 
boing covered. with 6 to 10 fest of water in times of flood, 

The Maoobin Islartd.is typical of the whole of these. In 1875 
tho oastern half of the delia was made into a new civil district 
culled Lhongwa, tho headquarters being fixed at Macobin, on the 
China-Bukeor. In 1870 tho commissioner reported that‘ the whole 
isifhd is nothing but a swamp, producing nothing but myriads of 
mosquitoes and a few fish, with 9 narrow fringe of garden along 
tho river bank,” ‘Tho Author had long urged the construction of an 
ombankniont along the uppor sides of the island; and in 1888 this 
wag dono, ‘Two branches of a light embankment, in all 74 miles 
Jong, were mado for about Hs,180,000. Only at tho north side of 
tho island was there danger from orosion, whore thoalignment was 
rotivod and tho work heavy. ‘The southern sido of the island was 
Jo% open to” tho floods which turn tho ombankment ends, and 
inundate tho lower lands. Irrespective of this, about 250 square 
miles of axcollent Jand were reclaimed. A special officer vas 
deputed to report on the rosults. Lis roport, which was issned. 
in 1892, saya that botween 1881 and 1891 the population had 
ihovoasod by 105 pox cont.; 100,000 sores of cultivation wore 
ylolding  vovenue of 704per cont, on the outlay, whilst othor 
42,000 notes were reclaimed, but not yet yielding yvenue. “The 
Work ia of an oxtremély simple charactor and prosonty to features 
of shginodring interost. Tt vould not pay now to finigh off the 
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lower end of tho work and oxolude the floods, draining the water 
from the interior by pumps, as tho maintonanco of such work 
would be costly; and thee aio othor islands not which can be 
dealt with in a, similar manner, At some future time, however, 
whon land is scarcer, these arcas may be completely enclosed. 

Tlaving now enumerated the principal features of the river and. 
of the embankment works, a bief notice will be given of their 
affects on the principal floode of tho poriod undor consideration. 
Appendix 4 groups together the chiof date of theso betwoon tho 
years 1868 and 1879 for tho river stations along tho ombankmont 
works of the upper delta. The Maoobin ombankment had no 
perceptible effect on tho régime of the river. Tig. 7, Plato 8, and 
Fig, 8, Plate 7, give the profiles of the Thalwogs of tho Irawadi 
andthe Nawoon, with the flood heights for tho game stations ; 
and the latter Plato cross-sections of tho Nawoon near thoso 
stations, Jig. 9, p. 22, gives the hydrograph or daily gaugo- 
veading for the year at Myaqnoung, of tho great flood years 1876 
and 1877, the latter being the highest known on tho Irawadi, 
Fig, 10, p. 23, shows tho modifying inflnonco of tho rivor- 
channels on the principal flood-wave of August 1877, as it passed 
the several stations on the Irawadi and on tho Nawoon. 

When Colonel Short designed the first afbankments in 1862, 
tho high-flood marks were uncortain and imporfact ; and tho flood 
of 1868 attained # genoral clevation above the highost flooda 
proviously recorded, It was accurately markeds from Myanoung 
to Ifenzada, at tho formor place rising 75°28 feot, and at tho 
latter 48:00 foot abovo menn gon-lovel, ‘The works then consisted 
of about 60 miles of main ombankmont on tho right bunk of tho 
Trawadi. Thoy could havo had but little influonco on the height 
of the flood, which sproml freoly ovor tho loft banks and down the 
Tline. In 1871 the high flood roso 1*68 foot highor at Myanoung, 
1°60 foot at Nyoungyo, and 1:29 fool at Tlenzada, Tho ombank- 
monts remained in about the same condition, as only 4 milog 
had beon added on the Nawoon. But this flood wis vonsidor8a 
abnormally high ; and as, at this timo, the Thambyadoing ontranco 
hel bécome enlarged from 3,800 feet to 10,700 square feet in aroa 
since 1865, a much Jargor quantity of water was supplied to tho 
Nawoon than it could carry. Tho Author and My, Richard found 
the wator passing over both banks of the Nawoon end destroying 
the cultivation, which was mostly sijuated on isolated highor 
grovthd, the low ground being annually itundated. Itis important 
to note thiseas the embankments afterwafde constructed were 
acoused of causing the injury to thé cultivation, In 1871 it-was' 
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apparent that ombanking was absolutely necessary to preserve 
tho existing cultivation on the left bank, and to reolaim the 
wasto bottom lands, On tho right bank cultivation only existed 
on a namow margin near the river's cdge, and this was destroyed, 
in 1871, Bonoh-marks of the flood-levels were fixed at certain 
stations, 

Tho high flood of 1875 is marked at Saiktha at the same height 
as that of 1871 (81°67 feot + M.S, L.), probably due to an enor m 
the latter, which was only determined fiom native eaarks when 
tho station was ostablished there in 1872. At Myanoung it was 
0°76 foot highor, al Kanoung 0°83, af Shwaygyoon 0°86, and 
at Ionzada 1+00 foot higher. The gauge at Nyoungyo gave the 
samo hoight, the river current being diverted. ‘The discharge was 
measured at Saiktha during the highest flood, and gave about 
6,216 million cubic yaids per day, On comparing the hydrograph 
for that year with those of the years 1869-1879, it was found that 
an oxceptionally large discharge in July preceded the flood-wave 
of August; tho gauge standing above 85 fect for some weeks and 
voaching to 86 foot on the 16th July. At 86 feet on the gauge it 
is assumed to be high flood, as tho water, besides filling all the 
channols of the river, passes over and through the left bank in low 
places, and the inyndation lies deep on all the hottum lands, 
diminishing their réservoir-capacity for relieving subsequent 
highor flood waves. This was so in 1875, All the Irawadi river 
gauges wero markod to indicate 40°00 feot at high flood of 1875, 
atm 88°00 foot is takpn to ‘imply danger to the works with a 
rising flood. In 1875 thosnrfaco roso above 88 foot for only 9 days, 
during which timo 45,500 million oybio yards passed Saiktha, It 
stoud ubovo 87 foot for only 11 days, whon 54,600 million cubio 
yards passed tho samo plaoo, ‘ho Irawadi channel between 
Suiktha and Zaloon ocottpies nearly 805 square miles, The 
islands and banks of alluvium rarely 1ise highor than the flood- 
surfaco, corresponding 10 37 fect on the gauges. Beyond the 
r@infull on thoso 805 square miles, and on the 400 of the Patashin 
orack, no wator ontora the Tvowadi channel south of Saiktha ; and 
theso quantitios, although considerable dming hoavy, prolonged * 
falls of rain, avo negligiblo compared with the volumes dischafked 
daily in high oods’ ‘Tho filling of the channel from 87 to 40 fest 
on tho gauges botweon Saikthaand Zaloon takes nearly 945 million 
oubio yards, Oxorcising an appreciable effect in lessening the sharp, 
ovest of a vory high flood*wave when it passes for only a few,days, 
espooielly whon itviinds an ompty channel, The 1875 fidoa- 
wave, however, found tho ,ohannel alroady filled) und its orest 
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afsumed a slightly higher clevation at tho lower stations on tha 
Trawadi for the same gauge readings at Saiktha then tho floods of 
1871 or 1877. The ombankment was completed in 1875 to tho 
58rd milo, below Donabyo. 

It was not extended furthor in 1877, when the next grant flood 
ocomred ; but the Irawadi works had been raised and strengthoned 
to the normal section with the top 3 feet above tho flood-lovel of 
1875. Tho hydrographs, Figg. 9 and 10, show that two wavo-oreste 
passed Saiktha and Myanoung, tho first on 11th August and tho 
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second on 19th August, 1877. Thoy stood at tho difforont stations 
above tho 1875 flood as followd:— 9 
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The figmes show a diminution in the hoight of ‘poth orosts over 

, that of 1875 as they passed down tho 1ivor; and atonabyo, tho 
180th mile fom Sniktha, they wore dQiually lowor ‘Tho first 
orst reached Donabyo in four days, and thorsccond in two daye 
aftor pissing Saiktha. ‘Tho prinoiyel causo of tho diminished 
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hight is due to tho fact that tho 1875 flood-wavo found the 
channol already filled, whilo that of 1877 found it compara- 
tively empty. ‘hus in July, 1875, ovor 110,600 million oubio 
yards passed Saiktha, the gauge marking over 86 foot; while in 
July, 1877, only 78,700 million cubic feet passed, the highost 
gauge-roading boing 29 foot; tho flood riso of 1875 started from a 
gouge-reading of 82} fool, whilo that of (877 was only 26 fool. 
The moderating offoct of tho 805 squaro miles of channel aroa is 
soon. Possibly also tho ontrfnces to tho Nawoon, by drawing off 
moro water, afforded somo relief, ‘Chat thoy possossad an increased 
capacity in 1877 over that of 1875 was shown by aciual measnre- 
ment in 1878, although this would account for only a small portion 
of the effect. Tho resorvoir-action of tho channol is shown by tho 
hydrograph of the 1877 flood-wave at Donabyo, betwoon which 
place and Saiktha there is a storage-capacity in the channel for 
8,000 million cubic yards, as tho rivor-surfaco only variod 1 foot 
in tho twenty-six days from tho 11 August td the 6 Septomber, 
whilo at Saiktha it varied 6 feet. 

Telograms from up-river stations permitted the formation and 
approach of theso flood-waves to be known boforehand, Both in 
1875 and 1877 the groator quantity of tho wator camo from the 
north beyond Mandalay ; but it appeared as though tho rain-clouds 
supplying it were travolling southwards sinfultanoously and filling 
the smallor tributaries of the Irawadi as the flood-waves pnssod 
down; and in both 1875 and 1877 a heavy rainfall ocourred in 
Lowor Burma just as the orosts of tifo waves roathoil the ombnek- 
ments, Without this, tho modorating action of tho channol above 
and below Saiktha would haye further roducod the hoight of the 
crosts. It is important to nole that in 1875 tho dischurge wis 
actually being measuyod during tho wholo flood porlod, as it 
proved that tho flood-rise was due 1% an inoroasod volwne of 
wator discharged at the timo and not to the backing notion of tho 
embankments, It seoms trivial to montion this; but the oivil 
officers, writing officially at Thyetmyo, 100 miles ahpvo Snikthe, 
and at Bassein, and most of the inhabitants on tho onstern sido of 
the river who suffored from thoso floods, ascribed thom to tho 
aciftun of the embankments; afd potitions wore sent to tho 
Governor-Genoral of India for their abolition, with componsation 
for injury. So far as could bo ascertained, the ombankments on 
the Irawadi channel had no appreciable offect on tho Nooil-hoights, 

With the Nawoon river and its emfyankmonts the oaso was 
different. The steady wostyard progress of tho point of the 
Thambyadoing bend, with the continyous increase in wize of the 
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ontranco to tho Nawoon, botweon 1865 and 1878, when it ceased, 
had been under tho Author's observation; and he could testify 
that tho high flood of 1871, with the excessive influx to the 
Nawoon from tho Trawadi, devastated the country on both banks 
of tho formor river to a point far south of Ngathaingyoung. ‘The 
only way to prosorvo any portion of the previous cultivation and 
1o roolaim tho inundated low lands was by embanking the left 
Dank of tha Nawoon. ‘This embankment was extended very 
slowly—to 4: miles in 1869; 265 miles in 1872; 40 nffles in 1873; 
74 milos in 1874; and to 58 miles in 1875. The Nawoon river 
hag ils own watorsheds, which add to its volume as well as tho 
supply from the Ivawadi. About 800 square miles of plain and 
hill county to the wost and south of Myanoung drain into it above 
tho measuring-station of Thapangyo, which was established in 
1872, just below whoro the’ Nawoon receives the Thambyadeing. 
‘Yq the south of this somo 680 square miles of torrent-basins and 
220 squaro miles of plain-land to thé west of the river, discharge 
directly into it, Measurements were made of the discharge of 
tho Nawoon at tho station of Thapangyo in the years 1872, 
1875, and 1878, on tha same section line, The area of the 
oross-section (Plate 7, Section 2), increased’ from 20,810 square 
foot in 1872 10 24,429 in 1875, and to 29,700 square feet in 1878. 
Tho measuroments were mado continuously, except Sundays, for 
a considorablo poriod on cach occasion, from low water to high 
flood. Tho discharges wero, onloulated as for the Trawadi; ‘but 
asy%ho depths wore not so groat (40 foet maximum as compared 
with 80 foot maximum), nox the volocities so high on the Nawaon 
as at Saiktha, tho original xosults’ aro xolnined, but the oubio 
motros of tho Author's Reporl+ have beon converte into cubic 


yards. . 


Disowanen ov wim Nawoon—1872, 1876 anv 1878, 
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ean, 1872 and 1876, 1875 and 1879, 1872 and 1878, 

y ‘f uf ‘4 Nay, 
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87 |> , 42,059,000 47,618,000 80,672,000 
88 47,694,000 « 61,586,000 99, 280,000 
80 ” 54,977,000 » 64,707,000 109, 074, 000 
40 60,872,000 58,467,000 : 119,880, 000 





The enlargement of the Thambyadeing ontranco is thus proved 
to have brought with it an onlargomont of tho trunk and tho 
carrying capacity of the Nawoon lower down; ag indeed is shown 
by all the cross-sections of the river measured at differont dates 
up to 1879, as far as Ngathaingyoung, 64 miles‘sontd of Thambya- 
deing. At Laymyetna, the 30th mile by river, tho flood cross- 
seotion increased from 23,770 to 25,460 square feot betwoon 1875 
and 1878. ‘Tho increaso at Zimbyogong, the 42nd mile, was from 
15,770 to 20,110 square feet betwoon 1895 and 1879. All flood- 
sections are referred to the 1877 flood. At Ngathaingyoung, the 
inorease to 1879 was slight. Near this pldce tho river changos in 
character. Sixteen cross-sections taken between Thambyadoing 
and the 70th mile, give an average low-water grea, of only 7,200 
square feet, with average widths of Shannel under 600 foot; while 
twenty sections bolween the 78rd and 127th miles show an 
average low-water avon of nearly 22,500 square foot, with 1,200 
feet width. Theo flood cross-sectional axeas correspond in size with 
those at low-water, The difference is duo to the scouring action 
of the tidal waters south of Ngathoingyoung, whero tho river 


. assumes tho charactor of an estuary. Another feature of groat 


. 


importance is that the river hero mosts on its right bank high 
xpcky outspurs from the Aracan ills. rom Magoslaha, near 
the 68rd mile of embankment, southwards, the floot-waters aro 
entirely confined to the rivor channel; whereas, to the north of 
this rocky elevated ground, they*have full Play on tho right bank 
over the low-lying land hotween tho river ana tho hills, averaging 
80 miles long by 4 miles broad. This oxerted a marked ofleot in 
moderating the high floods. 

% 1873 and 1874 the floods woreYow. In 1875 the flooi- 
height on the Irawadi was unprecedonted; ¢nd as, owing to tho 
enlargement of the Thambyadeingeoutrance, tho water thrown 
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into the Nawoon had inoreasod at the measuring-station on the 
12th mile by one-sixth bolweon 1872 and 1876, while the relative 
inoronso in sizo of the channol was less then this—pyogressively 
diminishing to nothing ab Ngathaingyoung—s large part of this 
wator roso abovo tho banks and flooded the country, ‘The embonk- 
monts had boon comploted for 58 miles with the normal section to 
a hoight of 8 feot abovo tho 1871 flood-lovel; but, botaveen tho 
lower ond and. tho oliffs lowor down ho river on the right bank, 
a gap was loft {reo for about 7 miles as an outlet fr the flood- 
wator, Tho 1875 flood voso aboyo tho 1871 flood in the Nawoon 
ay follows: 
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yadoing\} Mile, | Afitca | Stites, | Miles, | Mites, | Ailes, 
Ras 8 80 | 42 | Gt | 87 
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‘he wator roso in places 10 betwoon 9 inches and 16 inches from 
tho top of tho ombankment for o longth of 40 miles, but the works 
hold good, 

In tho dry sonson, of 1875-76, it was proposed to extend tho 
onthankment 26 miles further to the Taboo river, and to raise the 
ontira worka with tho normal sootion to a hoight of 8 feet above 
tho 1876 flood. Tho ostimated cost of this was Rs.2,52,615; but 
only ono-half this sum was available and only 19 milos of exten- 
sionj;woro onrtiod out, This closed the gap between the embank- 
mont ond and iho cliffs, lowing onlyythe width of the channel as 
an ontlot for tho floods, whore before thoy had treo exit over the 
loft bank, So far as tho monoy allowed, tho old works were 
yaixod and alrongthoned. ho flood of 1876 was lowor by 1:18 
foot than in 1871 on the Ivawadi at the Thambyadeing entrance ; 
but olong the Nawoon, the difforonces wero: : 
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The offoot of resixiotingsthe outlet at the lowor ond is at one 

apparont, a9 Lho surfttoa of tho river was ydised from the 64th mile 

southwyrda ubovo the flood-lpighty of 1875—at the 87th mile by. 
oot. , 
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‘pd leas than 2°55 feot, although at the Thambyadoing ontrance tt 
was lower by 2°18 feot. ‘This ontyance continued to onlarge, and 
the yolume of water drawn from tho Trawadi increased so much 
that tho floods spilled over the right bank from the 10th inilo 
southwards; and local rainfalls of 4:80 inches on tho Ist of July 
and 4°96 inchog on the 15th augmonted the flood, which roso to 
its highost on the laitor date. Some slight damage was dono to 
tho works, which, however, hold gonorally good. 

Financial*easons again provented tho embankments from boing 
yaised and strengthened to the normal seetion above tho 1876 
flood; and, beyond repairs and improvemonts lo the woakor parts, 
they wore in much the same condition whon tho-1877 floods camo 
down the Irawadi, The hydrographs of tho Nawoon stations, 
Fig. 9, show that, on this river, the two wave-crests are morged 
into one; and this stood above the 1871 and 1875 Mood-hoights as 


follows: Fe . 
. 









From the ‘Thambya-}} Mile. . | Mites, | Miles } Miles. | Miles, | Milea, | Miler, 
deg Tntrance , 0 8 | 80 | 42 | bt | 87 | 98 | 108 
Toot, { Feet Teele Woot [ Pects Foat, 

Abovo 1871 flood . | 1:86 | 2°82 4°00 | 4°83 | 5:12 ) 2°02 | 1°00 
» 1875 y =. | 0°80} 1:08 | 1-50 | 1°75 }o2!a8 | 4-00 a 








Tho orest of the wave passed the upper statigna as far as the 
64th mile on the 21st of August, but appears at tho 87th @nd 
O8th miles on tho 19th and 20th of Anguat, roappouring on tho 
22nd at the 108th milo, sl*our soparate ocansos coneurroil to 
producs theso phenomona, the first boing tho groater height of 
the Irawadi at tho Thambyadoing ontranco; tha second, tho 
continual inoroase in capacity of this entrance, as subsoquenlly 
shown by measuroments at Thapangyo in 1878; tho third, local 
effects of tho heavy rainfall on the 19th of August; and fourth, 
the failure of the Nawoon embankmont in its unfnishod stnéo, 
The several effects will be better understood after an account of 
fhe dischargo measurements mado in 1878 on the Nawoon river, 

Measurements of tho disohargd wore made for some months in 
1878 at Thapangyo, at the 10th milo, whére tho whole of tho 
wator réceived by tho river from the north is qrried by the 
channel; and at the 98th mile, Where all the water spillod 
oye, the banks has heen restored ta, ils channel, with the 
addition of the reanfull*on tho 900 square Wiles of watorshed to 
tho west, whioh interposos. During Soplember a similar moasure- 
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inont was made at tho 90th milo, where also the river contained 
the wholo discharge; and at the 80th mile, where much of the 
spill-wator liad passed to the low ground on the right bank. 
Tho discharges for high floods at Thapaugyo for the years 1872, 
1875, and 1878 hove alvendy boon given, showing the large 
inoreaso of one-sixth ils volumo in the first three years, and from 
1872 to 1878 of one-third its volume; tho excoss in the Intter 
intorvel rising from 81 million cukio yards at 86 foot on the 
gunge lo 110 million oubio yards ni 40 foot on the gauge. Almost 
tho whole of this increase must have beon thrown over the right 
bank of tho river botweon tho 10th and 64th mile, passing slowly 
down. the flooded lowlands in a soparate stream nearly 4 milos 
‘broud, aud ve-entoring the river over the right bank above the 
87th milo, whoro the embankmont closes in towards the hills 
on tho wost, Comparative measuremonts on the upper trunk at 
dilfgront dates previous to 1879 prove that this was slowly on- 
larging throughout its length above Ngathaingyoung; and doubt- 
loss this action has boon continued and extended since, But in 
1877 und in 1879, when the embankmont remained intact, there 
‘was a marked contrast Qotwoon the protected lands behind the 
works on tho loft sido and the submerged country on the right, 
with the water up toshe roofs of the houses in the lower villages. 

Tho rosults of tho moasurements during August 1878, made 
simultanoously at tho 10th and 98th mile, showed that with the 
wilor-lovel varying from 85°78 fool to 87°87 feet on the gauge 
at (%o forinor place, the total dischargo during the thirty-one days 
wig 11,020 million cubic yards, At the 98th mile, at 87:08 foot 
to 8092 fool on tho gaugo, tho totulevolume of water passing was 
11,816 million onbic yards—a difference of 796 million cubic yards, 

During Soptembor, 1878, tha wator-levels at Thapangyo varied 
from 35°81 foot to 37°81 foot on the gauge; and the quantity of 
wator passing thore daily was caloulated from the provious measure- 
monts and found to he 9,726 million cubic yards for the month. 
Wo staff of wbservors was ‘transforred to Laymyetna, the 80th 
milo, whore tho gaugo recorded 87:88 feot to 88*26 foot; and the 
actual volumo passing down tho channel at that place was found 
tt bo only 7,008 million cubic Yards during the same period ;"no 
less than 1,818 millign cubic yards having in the interval of 20 
miles paesed over tho right bank to the low land between the 
river and tho hills. During tho same time tho other measuring 
party obsorved tho disobarge at Payagyee, the 90th mile, where 
all tho spill-wator $3 retnmed from tho*low lend to the river. 


The guugo-roadings here vgricd from 36°17 feat & 38-87 feet, 
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and the volume passod in tho 81 days was 11,054 million oubio 
yards, or 1,828 million cubic yarda in excess of the quantity in 
tho channel at Thapangyo, and 8,146 million oubic yards in oxcess 


of that at Leymyetna. 


Tho rainfall vecords of Ilenzada to the east, and of Bassein to 
tho south of the water-shed of 900 squaro milos, tho drainage of 
which eyters tho 1ivor betwoon tho measuring stations, gave tho 


following figures :-— 
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July. August, Sontombor, 
Bosom... . . 5 + + inchos| 11°27 | 80-8 | 12 7h 
Henzada. . . 2 es we » 15:22 1248 752 
Mean vounfall . 1. 4 a ” 18°40 10 63 10°12 
Ditto. .» . . millon of eubio ymds | 10/27 1a87 | 8am f 
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Some portions of this rainfall would be evaporated and some 
absorbed in the ground; and of the rempinder probably one-half 
of each month’s fall would yeach the river in the following month 
and furnish the excess volumes found at tho dowor stations, The 
figures given explain to a cortain extent the ourious hydrograph 
of the great flood-wave of 1877 on tho Nawoon. ‘'ho two wave- 
oresta so marked in the wave on tho Ixawadi arg presorved at tho 
uppermost station of the Nawoon, but disappear at tho 80th rile, 
whore only ono very high orest is soon on tho 21st, and o little 
Jator at the 42nd and tho 64th milo, At Mugeolaha, tho 87th milo, 
the wavo-form presonts a singular contrast with those of the uppor 
stations, The riso of tho xivor at theso places is gradual for ovor 
20 days, the free spill over the right bank rolieving tho channol 
near them, Evidently the inundation passed down this basin us 
in a separate channel and did not roach Mageolaha for eight days 
after it entered the Nawoon and passed the 80th nsilo; when a 
suddenly raised the river 5 feet abovo tho high-flood lovol of 1871 
in five days, and remained ot this height for ton days longor, until 
thé19th August, On that dato, a‘rainfall of over 4 inchos occurred 
ovor the entire dolta 1egion, and tho river-surfice respondad to 
this at Mageolaha with a sharp rise, after which thoro waa 4 
sudden fall of over 18 inches in the gaugo-readings. ‘he oxplana- 
ton of thisis that the embankments fromdhe 25th mile southwards 
wore heavily beached if twenty places, most¥y on the 19th. ‘Iho 
total width of the breaches exlonded ovor 6,000 foet, the ground 
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being deoply aeoured out in some instances. The damage dor 
wos slight, most of the water escaping by the Taboo meek, the 
hydvograph of which, at ils oxil, shows 2 flood-wave similar in its 
features to those of the uppor stations, but of lower height, 

Tho works wero restored. and strongthened, although fonds were 
not availablo in 1878 and 1879 to give the embankment the normal 
sootion thoughout; but, by means of the Embankment Act, 
scouring the holp of villagers near tho more dangerous phrts, and 
tho devotion of tho staff, the whole 8f tho Nawoon gmbankment 
was maintainod intact, although tho highest flood of 1879 rose 
1:17 foot highor at Mageelaha than that of 1877. Since that 
dato all tho embgnkments havo been raised and strengthened to 
at least the normal dimensions of 14 feat top width, 8 feet above 
highest known flood-levol, with slopes of 24 to 1 and 2 to 1; and 
tho work has beon continued to Taboo on the one side and to 
Bandee on tho other; at which places the highest known flood 
elo¥ations aro,17'G0 feot and 18°00 feet above mean sea-level 
rospectivoly—the greater part of the Henzada plain lying above 
thoso lovols, A few breaches have taken place, for the most part 
owing to wonkness in the ground; and at one or two places on 
tho Irawadi a short poititn of the lino has had to be retired on 
account of the orosign wrought by the river. But the purpose 
for which they wore Built has been attained; and an immense 
oxtont of country, some 2,000 square miles in extent, has been 
roclaimod and proteoted at a moderato cost. 

e 
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Tho Rapor is illushated by 2 maps and 5 sheets of drawings, 
from whigh Plates 7 and 8, and the, Jigs. in tho text have been 
propayod, 
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Svrryrmentany Nore Porrop 1883-1898, 


‘Sho Author was connected with tho woke described bolwoon December, 1868, 
owl July, 1883 sennd lie opportunitics for personal obseivation consed at the 
Jnitey dain, At Ins roquest, Mr, I J, Richard, M, Inst CB, Qhef Engineer 
of tho Public Works Department in Burma, has supplied some information 
ngmding tho rivor con tho ontey @forch, 1893, Trom this the folloyng 

pentary note hak heon compiled, ; 
ge ar entri ah Surveyoe Gensenl of India fninishes ihe following data regard~ 
ing moan son-lovol :—-Simultancons obsorvalions on the gea-const ab Blophant 
Point, nud on thB rivor at Rangoory establish {he mean river-level at Rangoon 
at 2148 feat above the meangen-loyel (MLS T.). ‘Tho series of embankment- 
Jovels givort in tho Author'ssdport on the Towadi nyer lind been congerted 


hufore Ugcembor, 1868,4rith mean river-lovol al’Rangoon—assiimed os mcat 


toneliyol, hy \evele through Promo and Mynnotng, oyer 200 mks. When | 
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Entinued to tldelevyel at ‘Tandoon and Bassein, these showed a disoropanay 
of more than + feel below the mean river-lovols at thoso places. ‘Tho new lincg 
of levols carried through Burma by tho Trigonometrical Survey Department 
havo since been connected with tho ombankmont-levola, and show that tho 
1876 flood bonch-mark at Ienzade is 529 feet above M.S.1.; whorens it was 
formerly takon to be 48:48 foot + M.S.1. Tho principal flood-levels lave 
accordingly -boon corrected by adding, 6:81 fect, and tho regulls avo given in 
Appendix IV. 

With rogerd fo tho lateral variation of tho main channols of the Tawadi, 
within the embanked region and tho ontrances to the Nawoon River, Mr, A. do 
Orettos, Exconkivo Engineor of th8 Trawadi portion of the embankment-worksa, 
writes: “Whilst the river maintained its course fairly, hotwoon ils temo and per- 
manent banks, caryed oui of tho ol alluvium of tho valloy, its doop channel 
ranges amongst banks and islands of ils own deposits, 80 thet these qhannels 
yury from timo to time,” No mention is mado of thd*developmant ol tha 
Kyanghoon curve, “In the dry season of 1889 tho navigable channel was 
some miles to the caat of Myanonng, whero it had nat been for twonty years, 80 
that steamers were obliged to unload cargo for that town somo 5 miles sonth of 
it, Tho ITvawadi Motilla Company stopped this castern chennol by means of a 
dam, and next yorr tho river resumed its old courso, past Myanomg. g’ho 
erosion of tho right bank of tho river which caused such setous trouble to the 
Myonoung embankment from the 85th mile southwards, from 1881 to 1885, 
has noarly ceased, and it will soon bo practicable to complote the Myanoung 
ombankment.” Asregerds tho Thambyadeing entrance to tho Nawoon rivor, ho 
says (on 8 September, 1891); “In 1883 tho ¢Chambyadeing bianch of tho 
Bassoin river waa open for steamers plying between Basscin and Ionzada all 
the year xound.” (It had then to be kept open by a gteam-dredgor removing a 
bar of xiver deposit in the dry season.) “In 1889, and sinco, stoamors from 
Bassoin wore only able -to nacond as fer os Ngathaingyoung, owing to tho 
diminished flow of the Thambyadeing due to the cut-off in 1881.” On tho 27th 
April, 1892, he says ; ‘Tho out-of has resulted in o ailligg up of tho old rivor- 
channol to such an extent that Inst yonr C81) steamoys and launches wor@ouly 
able to use tho channel for threo months, from Juno tov Soptombox; go that, 
instead. of an officiont waterway opon at all sensona, Lhoro iy now a doterioratod 
channel opon to small honts for furee-fourths of the year aud to large ones 
for one-fourth of the year.” In 1881-85-86 largo sandbanks and an island in 
font of Honzaia were washed away, and tho oxistenco of tho town waa 
threntenad in 1887 nnd 1888; fortunately, tif orosion scoms to havo ceased, 
Since 1880, the Pantanau branch of tho Ivawadi has delorioraled, ‘Tho 
Panlang orcok has become shallowor at its head, whei it leaves tho Trawaili, 
can ying off less water than it is said to have done formorly; thus contributing 
to the inorcased flood in the lower channel.” Tho Thanteyadoing cutSit 
shortened tho main channel by 14 or 15 miles, bringing the floods down more 
iepidly. 

Te cansautens of theso and othor qianges ‘in iho upper doltn channel. gf 
the river, tho channols to the wos of Maoobin Jpland rcecive a grentor 
yolumo of water than formorly; the flood-levols to the south of the Themby- 
adaing out-of? have been igised, while those to tho north of it have been lowored, 
Mx. do Crofles gives two ‘Tables (Appendix V) showing thos rosulis for tho 
poriods 1868-1881 and 1882-1891, “ During tles carly years of ombanianont 
cogstfuction in Birme there was an augmentation in tho leiglits of sucecssive 
floods oyor those of previous Years, and this successive fnoreaso was synchronous 
with the exten%en of the embankments. his gave colour to, and scomed to 
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confirm tho opintons of, thoso who maintained that the embankments were tle 
sole cause of tho inorcaged high floods, while it obscured the trac origin of the 
phonomonn, Civil officers were at thia timo uncensing in their condemnation of 
ombankments, ond thoy were extended only after much opposition.” 

Tablo I shows the progressive increase in tho genoral height of the floods from 
1808 to 1880-—-Myanoung at the upper ond of the embankments, end Donabyo 
near tho lowor ond, showing the highest records then known in the latter year. 
A roforenco to ‘able IL will further show that since 1881 the high floods haye 
Leon again lowed in the uppor part of tho ombankment-nrea at Myqnoung and 
in tho lowor part at Maoobin; that they are not higher at Honma, but that 
at Donrbyo, Setkaw, Pantanau, the north &d west of Maookin island and 
at Shweyloung thoy have inorensed in height. During the poiod the two high 
flooda of 1876 and 1877 aifected the entire river from Bhamo to the sea, and 
during the laitor the high floods of 1886 and 1890 were equally extensive and 
influenced its whol@courso, Comparing the two periods, it is found that at 
‘Myanoung, ding tho firet poviod the highest flood rose to -£1+88 feat, and 
during tho second 10 89:50 foot. ‘Tho average of high floods of tho first period 
was 38°68, and that of the second 87°11 feet. At Honzada, during tho frst 
period tho highest flood was 40-30 feet, and during the second 40°25 feet; 
and, tho ayerage' of the high floods was during tho firat poriod 38°58 feet, 
and uring the aooond 88-66 foot, At Donabyo, tho highest flood of the frat 
poriod was 4025 foot, and uf the second £142 feet, whilst the ayorage of the 
high floods stood 5 inches higher in the second period than it did in the first. 
In oxplenation of these figuies, it must be again mentioned that all the river- 
ganges on the Irawadi side wago fixed to read 40 feet at the height of the 1875 
flooil, for convonionce of comparison, Mr, de Crottes concludes “ that embauke 
monts hayo not been the cause of successive additions to the heights of floods,” 
so far ag tho Trawadi xivewis concerned; but that “it is lo alterations in the 
rivor-chnntiols and its branches that vaiietions in the flood-levels may moro 
yoasonably be ngoylbod.? 

No now ombankmgnt-works of importance have been canied out or are in 
propyoss nf prosont, ‘Village road@ on the left bank, from opposite Donabyo 
norbthwardg, have beon consolidated for a longth of 14 miles; and an embanked 
roud has been constructed ab Shweyloung, some miles to tho south of tho 
Vonzada ombankmont, with a length of 124 miles. Both works are unsupported 
at both onl, and can havo no influence on tho floods in the river, Mr, do 
Orottes says (9 January, 1803): “No large or destructive breaches have ocourred. 
in the Monzada division for yotis. In 1886 a small breach ovourred in the 
Gtk milo of tho Newoon embankmont. 16 was closed, and no damage to crops 
xeanited,’ In 1890, tho Maoobin embankment was topped for many miles, 
‘tnt... no breach occurred,” A. breach 280 feot long took place at the lower 
owl of tha Hlosmada embankment in the somo year; but the Baudeo river 
drainod off the wator admitted, and “thore was no damage to crops.” 

On tho Natyoon sido, no definite infomation is givon as to the heights of 
recont floods, oxcopt that Mr, do Crotteg enya that Lhe gaugo at Myogwin, qpont 
# niles Lelow the repr, doris entrance, averages in the last ten yoars 1 foot 
lowor then formerly for high floods, “ ‘Phe extromo high flood during the firat 
period roashed 41°06 feot, and during the abcond 89°89 fect,” Thess figures 
mdioato that th8 gradual silting ¢h of tho entrances fiom tho Trawadi to the 
Nawoon saxo considerably dimisishing tie supply from this source to the latter 
river. Notwithstanding thisg#he Excoutive Engineer of the Nawoon enebapk- 
mont roports (19 Daceifbor, 1892) that tho anfonkment from the 19} tile 
‘southwards was in grout dangor guilng the rains of 1890, wMn tho fidod xdae 
‘aie . e > 
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ta the crest in places, A serious breach took placo—1,000 fet of tho ombank- 
mont was canicd away—on the £5th mile, whon a 10tiroment was mado 2,225 foot 
in length. It was decided that the ombankmont should bo 1nised to a height 
of 8 foat nbove that flood, and estimates were submitted for the work, aggregating 
Rs 807722. Tho work has boon in hand since Fobruary, 1891, and is now about 
four-fifths complete.” 

Whilo tho financial results of the embankments as a wholo aro satisfactory, 
the Chiof Commissioner of Buima, in his resolution on tho sottloment operations 
for the yoays 1890-91, pronounces the Maoobin embankment Lo bo o “ phonomennl 
succoss,” 
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Arpenpix. I —Drsonance-SoaLe FOR Saterna Rivur-caues, 1872-1873. 


Formulas for Discharges for Gauge-readings 


4 


Discharges. 


uy im Cuble 3,200 y; tn Cuble 
Second, 





Yoras per Day. 





y = 8y 
+1 


$50 a 
= ~Dxavet Dns 


| 
| 


a = gauge-reading 
x2+8 





y! = 140,872 + 9,600 a! 
4218" EXO ED 





gauge-reading x 2-8 





1/’= 812,805 + 19,418 0" 


fais: 2 


+10 


a" ces +1) 





a! x Gal's +)x ve + x ex +3) 


a" gauge-reading x 2— 54 


& 
16,902 
33, 826 
50,819 
67,956 
85,388 

103,093} 

121,877 

140, 872) 


160, 280 


180, 540 
202, 508 
221,919 
248, 1188 
272, "B10 
297, 485) 
823,141 
850, 1031 
877, 1524 
405,710 
434,048] 
465, 089) 
495 , 988; 
527,780 
660,480 
508, 932 
628, 287 
668 ,495 
609, 556 
786 , 470 
‘T7T4, 236) 
812,855 


852,877 


898 , 001 

985,088 

979,188 

1,025, 801 
1,076,127 
1} 180 863 
1/191 ;266 
15258, 650 
1,334,497 
13490427) 
1,518,209] 
1'630,014 
1,757,708} 
1,908 ,673| 
240,837 
2, 260 , 308} 


0 

54,086,000 
108,243,000 
162,624,000 
217,472,000 
278,088,000 
829,898,000 
988,416,000 
449,184,000 


612, | 612,786,000 
577, 726, 1000 
648,000 ,000 
719, Td, 000 
794,208 ,000 
871,892, 1000 
951, 3988, 3000 
1,084,048, 000 
1, 1120, 096, 3000 
1, 1208, 064,000 
1, 1208, 272, 000 
1, 801, 1840, 000 
1, 488, 128, 000 
1,587, 186, 000 
1, 1088, 896, 000 
1, 1798, 876,000 
1, 900, 576, 000 
2,010, 3628, 3000 
2, 1128, 1168, 000 
2 238, 1502, 000 
2,856, 1704, 000 
2, 477; 1508, 000 
2, 401, 3220, 000 


2, 798,616,000 
2,857,600 ,000 
2,902, 278,000 
8,188,408, 000 
3,282, 840, 000 
3,441 , 686, 000 
8, 618,752,000 
3,812, 064,000 
4,097,680 000 
£4970, 400,000 
4,545 £40,000 
4, 858 , 56,000 
5,216, 082, 000 
5624 ,640,000 
6,091, 751,000 
6,529,078 ,000 
7,182,069 ,000 
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Apppnpix IIT —Durensrons or Onoss-srorions or tue Inawapl anD Nawooy 
Rivers, ALONG Enanrannrs, 




















Trawadi. 
Widths of Areas of Chagnels 
Number ee 

Becton, | SB. | Mate | cai (ak | Main. | Sdsor, Roth, 
: Veet Tect, Teet Square feet | Square feet | Squars feet, 
1 1 5,000 ; 3,000 8,000 | 255,000 | 17,000 | 272,000 

2 18 B s,000 18,800 | 16,800 | 148,000 | 286,000 } 884,000 

8 16 4,100 | 12,500 | 16,500 | 208,000 | 128,000 | 281,000 

4 20 §,000 | 14,000 | 19,000 | 188,000 | 148,000 | 332,000 

§ 24 6,200 | 6,800 | 18,000 ; 221,000 | 106,000 | 327,000 
we 23 §,600 | 9,900 | 15,500 | 219,000 } 114,000 | 863,000 
wl 33 4,000 | 9,000 | 18,000 | 171,000 | 131,000 | 302,000 
8 37 6,000 | 23,000 | 29,000 | 229,000 | 207,000 | 436,000 

9 48 6,800 | 22,700 | 29,000 | 218,000 | 285,000 | 497,000 

10 55 7,000 22,000 29,000 287,000 | 230,000 | 527,000 
qt 3 4, 600 18,400 | 28,000 } 234,000 | 149,000 | 883,000 
12 83 7,208 | 6,800 | 14,000 | 280,000 | 40,000 | 270,000 

18 87 6,700 ; 2,300 9,000 | 170,000 | 62,000 | 222,000 
aC 93 6,000 | 11,000 | 17,000 | 267,000 | 122,000 | 389,000 
eli a7 |° 8,000 | 19,000 | 22,000 | 174,000 | 145,000 | 819,000 
18 > 101 5,000 | 17,000 } 22,000 | 186,000 } 98,000 } 279,000 
17 107 5,000 | 7,000 | 12,000 | 187,000 | 160,000 | 247,000 
18 114 4,800 | 14,700 | 10,000 | 166,000 | 112,000 | 268,000 

~ 19 117 8,000 | 6,000} 14,000 121,000 | 166,000 | 287,000 
“ 20 122 5,700 | 2,800 8,000 | 149,000 | 68,000 | 217,000 
21 128 8,000} 1,800 7,800 | 168,000 48,000 | 211,000 
22 138 3,000} 2,400 6,400 | 160,000 5,000 [155,000 
"98 ez] 4,000; 2,600 8,400 | 146,000 | 28,000 } 174,000 
24 141 2,900 | 10,100 | 18,000 | 147,000 | 68,000 | 215,000 
25 148 8,600 | 3,100 7,000 | 165,000 | 26,000 184,000 
26 148 BgP00 | 12,000 | 15,000 | 145,000 | 72,000 ) 217,000 

vy BT 152 8,600 | 15,400 | 19,000 | 144,000 | 61,000 | 205,000 
2 o 2 
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Aprennix I1T—contenued = 
Nawoon 











‘Mites from | Width between Areas in 1817 
Numka, Trawadt Banks 
tad High Flood Low Water 
i Teet Square feet Square fect 
1 0 700 2,200 17,600 
2 1 458 18)900 4500 
3 8 499 10,7 5,600 
4 8 600 87,20 17,900+ 
Thapeeye We 10 880 B1,400 5,700 
4a 16} 728 17,200 1,600 
4b 24 419 15,500 2,600 
5 31 880 25,400 2,500 
6 8t 504 237500 6,0Ge 
1 36 407 15,000 * 4,800 
8 80 484 15,000 Lat 
9 43 488 15,800 25200 
10 46 506 22200 9, 100 
11 50 528 |, 20,200 5,700 
32 68 1,270 51,800 17;100 
48 66 Gld 28,800 ae, 200 
it 70 449 28,500 9,900 
15 B 460 25,600 14,000 
16 8 459 16,800 15,800 
17 87 1,997 40,300 12,600 
18 92 1,020 83,700 14800 
19 95 8077 87,900 21,702 
Mesa: M08 1,100 40,400 22,000 
90 102 1,128 86,000 18,000 
OL 108 9 1,508 87,400 2.45500 
23 16 974 £8,000 86,700 
28 118 718 21,400 11300 
24 lig 1,080 ~) 87,500 22,800 
35 119 1,822 86,900 19,600 
26 120 1,800 48,800 25,800 
27 121 1,800 52,200 44,900 
28 129 720 84400 95,200 
29 123 1,240 43,800 >| 28,500 9 
80 125 1,220 B2;100 16,800 
BL 126 730 80,600 21,600 
32 127 1,050 83,000 21,000 
7. BB WT 2,076 62,500 82,900 ~~ 
ig n 
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